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PREFACE. 


A LONG connection with agricultural literature, and an ex- 
tensive home and foreign and colonial correspondence with 
cultivators and agricultural societies, have shown me how 
rapidly hop cultui-e is extending with the increased demand 
for beer, and hence the necessity for some reliable manual 
of ready reference, bringing down the practice and statistics 
on this important product to the present time. 

Although I cannot hope to be able to afford much prac- 
tical or novel information to the experienced hop growers 
of England, yet this attempt on my part to condense into 
a reasonable compass a few useful hints and suggestions, 
combined with the latest statistics of production and con- 
sumption in various countries, may perhaps prove acceptable 
in some distant quarters, and especially in our Australian 
colonies. 


85, PrsBOHonoH Eoad, S.W. 


P. L. SIMMONDS. 
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HOPS. 


CHAPTEE 1. 

rriiiTORT, EOTINY, ECOXOJnC USES, A.ND CHEIIISTKY OP HOPS. 

The liop, so extensively eultivated liere and iu other countries 
for the U'e of the breuer, and so well known to every house- 
keeper for culinary use, was not unknown to the aucieuts, 
being mentioned by the Arabian physician Mesud, who lived 
about 845. Hops were aj^parently fii’st used for beer in 
Germany and in the Dutch breweries about the year 1-100, 
their properties and uses being well understood. Tt was 
introduced into England from Flanders in 1521, but its 
strobiles were not used to preserve English beer, until about 
the year 1600. Henry VIII., in 1530, forbade the breweries 
to mix hops in their beer, aud somewhat later Parliament 
was petitioned by Londoners to prohibit then’ use, “ as they 
would spoil the taste of the drink, and endanger the people.” 

Beckmann (‘Hist, of Inv.,’ vol. iv. p. 386) slates that 
plantations of hops had begun to he formed in England a,d. 
1552. They are first mentioned in the English Statute-book 
in that year, viz. in the 5th and 6th Edward VI., c, 5 
(repealed 5 Eliz., c. 2), an Act directing that land formerly 
in tillage should again he so cultivated, but excepting, 

n 
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amongst other ground, “ land set -with salfron or hops ; ” and 
by an Act of Parliament of the first year of James L, anno 
1603, 0 . 18, it appears that hops were then produced in 
abniidanco in England. 

In the oldest book I know about hops (Eeynolde Scot’s 
‘ Pei'fite Platforme of a Hoppe Garden ’), dated 1574, and 
printed in black letter, with many prefaces terminating in 
inverted pyramids of type, Kent is spoken of as the county 
of hops. The system of cultivation appears to have little 
changed sinca then ; and the book, if it were not written in 
the stylo of an Act of Parliament, and interlarded with moral 
roflnctious and allusions to every poet and orator of ancient 
times, might have been written in the present day. Yet 
bops, at that date, wore hut of recent cultivation. Per ages, 
whilo our ancostora wore wont to flavour their ale with ground 
ivy, and honoy, and various bitters, a weed called “ hop ” had 
heoii known about the hedges of England ; hut no one 
thought to cultivato it for brewing until the beginning of 
tlio sixteenth centnry. Some say the cultivated plant came 
first from Elaudors, where it was certainly used before our 
browors knew its virtues. In Franco, hop gardens are very 
anoioiit. Mention is made of them in some of the oldest 
records, though what tho hops were used for does not appear. 
In England it had many enemies to contend with at first. 

The loni'y cone-like catkins or imbricated heads (strohili) 
of the common hop {JIumulus lupulus, Lin.), a dioecious 
plant, with a perennial root, have long been an important 
article of commerce, and the culture and trade are becoming 
more and more oxlonsive. The scales are scattered over with 
resinous spherical glands, which are easily rubbed off, and 
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have a powerful agreeable odour and Litter taste ; they appear 
to eousiat of an acid, ethereal oil, an aromatic resin, was, ex- 
tractive, and a bitter principle called lupuline. By pressure, 
hop heads yield a green, hght, acrid oil, called oil of hops. 

The aggregate fruits of this plant are botanically known 
under the name of strobiles, in common parlance as hops. 
These fruits consist of scales (bracts) and achaenia, the latter 
of which are surrounded by yellowish aromatic glands. They 
are usually termed lupulinic glands, and are the most active 
part of hops. They contain a volatile oil, and a bitter prin- 
ciple called lupuline, or liqnilite, to the presence of whicli 
hups owe their properties. The bracts also contain some 
lupuline, and are therefore not devoid altogether of active 
principles. 

The female flowers, growing on a separate plant, are in 
the form of a catkin, having each pair of flowers supported 
by a bract, which is ovate, acute, tubular at base. Sepal 
solitary, obtuse, smaller than the bract, and enfolding the 
ovary. Ovary roundish, compressed ; stigmas two, long, 
snbnlate, downy. The bracts enlarge into a persistent catkin, 
each bract enclosing a nut enveloped in its permanent bractlet, 
and several grains of yellow lupuline. 

To the foholes or scales of the flower of the hop adhere 
a certain quantity of yellow powder or dust. Ives attributes 
to this powder alone the active principle of hops. But Payen 
and Chevallier are of opinion that the entire flower contains 
the same active principles which are found in the yellow 
dust. If this were not so, the hops, which in transport lose 
a great quantity of this yellow powder, would have hut a 
feeble effect in the manufacture of beer. 

B 2 
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As the quality of hops depends largely upon the amount 
oflnpuline they contain, care is necessary to select those which 
have been fully matured on the vine before picking, when 
the lupuline will he found in much greater abundance, and 
of better quality. When derived from the fresh hop, it is of 
a very brilliant hght lemon colour, almost transparent, and 
of a very strong aromatic odom-. When rubbed between the 
fingers the grains are very easily broken, and adhere to 
the fingers, but on esposiue to the Light, or when from older 
hops, it becomes darker in colour, more ojiaque, and less 
gummy when rubbed between the fingers, according to the 
age. Owing to the difficulty of separating the powder from 
new hops (from the tendency it has to adhere to the scales, 
because of the resinous exudation with which it is coated, 
making its yield by mechanical process smaller), and the 
comparatively high price of new hops, as compared with old, 
making it less remunerative, the powder is mostly obtained 
from old hops. When the hop becomes old, the resinous 
exudation coating the lupuline concretes, and no longer 
adheres to the leaf, so that it can be easily separated by whip- 
ping the strobiles and sifting. When hops havo become a 
year old, or as soon as the new crop comes into market, they 
are called old, and command only about one-half the price of 
the new crop. When two years old, they are called old-olds, 
and are still less valuable ; and when five years old are con- 
sidered worthless to brewers, although they still contain the 
lupuline, which possesses a part of its bitterness, but is desti- 
tute of volatile oil. 

The age of hops can he told pretty accurately until they 
have attained three years ; after that it is very doubtful. 
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During tliG first year they retain tlieir bright green colour 
and fine, strong aromatic smell, and the lupuline is bright 
yellow. 

The second year they become darter, more clead-like, losing 
their bright colour, and have a sweet, slightly cheesy odom-, 
which i.s due to the oxidation of the volatile oil, converting it 
into valerianic acid. The lupuline is of a golden yellow colour. 

Tho third year the colour is not much changed, hut the 
odour becomes faint, with the same cheesy smell. The 
lupuline is of a dark yellow or reddish tint. 

The female plant, which is the object of careful cultivation, 
on account of its hitter and odorous strobiles employed in 
brewing, is much ricber in principles than the male plant, 
from which it is distinguished by its aromatic, tonic, and 
narcotic properties ; rpualities which are combined in no other 
substance. 

Ejonomio Uses of Eojis . — The roots and the stem of this 
plant merit also attention, ns they furnish a raw material, 
presenting the pjlanter with a secondary useful product. 

The roots removed with the plant in the course of poluck- 
ing, and which are generally thrown away, not only contain 
a starchy substance, which may be converted into glucose and 
alcohol, but also a large proportion of tannin, which the tan- 
neries might use with advantage. This substance also offers a 
good material for making excellent paper-pulp and cardboard. 

The stem possesses useful ipuahties ; vegetable wax can be 
obtained from it, also a sap from which a durable reddish- 
brown can be made, and its ash is used in the manufacture of 
the Bohemian glass. Like the roots, it furnishes a very 
solid pulp for paper and cardboard. The useful part of 
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tlie stem is its textile fibre, -^vbicb easily separates from the 
ligneous portion, after a steeping of two or three weeks, and 
of this fibre ropes and coarse fabrics of the greatest strength 
are made. After bleaching of the combed fibre, carpets with 
white and blown stripes have been made of it. 

A M. Van dor Scheldon recommended, in 1866, the follow- 
ing process for making a coarse cloth of good quality from 
the fibre of the hop. After the flowers have been gathered, 
the stalks are cut, made into bundles, and steeped like hemp. 
The maceration is the most important operation ; for if it is 
not done with proper care, it is very difficult to separate the 
tlneadri of the bark from the woody fibre. When the stalks 
Lave been well steeped, they are dried in the sun, beaten 
like hemp with a wooden mallet, and thus the threads are 
loosened easily. They are then carded, and are ready for 
weaving in the usual way. By this means a strong cloth is 
obtained. The thickest stalks also produce a thread suitable 
for the manufacture of rope. 

The young sprouts or shoots, although slightly bitter, are 
sometimes cooked and eaten hke asparagus ; and the loots, 
according to Lindley, have been employed as a substitute for 
sarsaparilla. 

A farmer in the north of France, having been driven by 
the scarcity of fodder to try to make use of whatever fell in 
his way, for feeding his cattle, proved that hop leaves were 
a valuable element of food for cows when mixed with other 
substances. He found that whenever he gave them hop 
leaves he always obtained more milk, and his cow.s throve 
better than usual. The leaves must he used as soon as they 
are plucked, for the cows object to them when dried by the sun. 
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The hop bine has often been suggested as a paper material, 
but no practical action has yet been taken on any extensive 
scale in the matter. 

In 183S, George Eobert D’Harcourt inclucled it in a 
patent among various other substances ; and in the follow- 
ing year Thomas MaeQauran also jwtented paper-making 
from hop bine, either by itself, or mixed with other suitable 
material. Again, in 1854, Thomas L. Holt and William 
Charlton obtained proGsional jjrotection for using the hop 
stem or bine with other jrlants, either alone or combined 
with rags. 

In 1845, a patent was taken out for using spent hops from 
the breweries for paper-making. 

An invention of Mr. Henry Dyer, of Camberwell, recently 
published, describes improvements in the manufacture of 
pulp for paper-making, and consists in the application and 
employment as materials for this purpose of spent hops or 
spent malt from breweries or distilleries, either together or 
separately, in combination or not with other materials, such 
as cotton, linen, hemp, woollen or silk rags, or esparto, diss, 
palm leaves, straw, wood pulp, jute, gunny, manilla, Indian 
grass, and waste paper. 

The spent hops and malt, whether employed together or 
separately, and with or without the other substances referred 
to, are to he treated by the processes and machinery usually 
employed for boiling, pulping, and bleaching the ordinary 
materials used for paper-making, and when converted into 
pulp may he at once made into paper, or compressed and 
dried for sale as half-stuff. 

Instead of spent hops, fresh hops may be used, in the case 
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of an oTer-abundant supply, or of a crop unfit for breiving 
purposes on account of bb'gbt or other causes. 

The proportions of the different substances itouM be 
readily understood by paiier-maters, and may he varied to 
suit their Tarious requirements. 

This invention claims to utilize materials hitherto value- 
less for any purpose except as a manure. 

The claim protected by the patent is, the application and 
employment for the manufacture of pulp for paper-making of 
spent or fresh hops or spent malt, either alone or together, 
or in combination or not with other materials ordinarily 
used for paper-making. 

At a meeting of paper-makers in France, in 1873, Messrs. 
Jourdeuil, Pauzot, and Gusses submitted samples of a textile 
material made from the bark of the hop stalk. By removing 
tbe outer skin, and subjecting it to chemicals, a textile 
substance was produced possessing length, Buj)plenes3, and 
delicacy of texture. 

This is important to the hop farmer ; for if the season 
should not prove favourable for the production of first-class 
hops, the paper-making material will compensate in some 
degree for this deficiency. No doubt the growth of hops will 
be introduced in future in many districts where they are not 
grown at present, as the large amount of material which 
they will supply for paper-making will alone ensure a good 
return for their cultivation. 

The hop is also well known as a garden plant. It blossoms 
from June till August, and may be propagated by seed or by 
dividing the roots. It likes a deep, loamy soil, and is valuable 
as an ornamental climber over temporaiy arboms, trelliswork, 
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&c,, in Slimmer, as its leaves are very large and aflbrd a fine 
shade. The '■ Tfliite bine ” and the “ grey bine ” are the best 
sorts for this purpose ; they .succeed each other. 

The flower, forming a spiiked inflorescence, gives rise to 
scales, at the base of which the fruit is developed, jirotected 
against humidity by the resinous and very odoriferous powder 
of a golden yellow, named lupidine. 

In a technical point of view, hops are the principal 
element in the brewing industry ; but being very sensible 
to the action of air, they easily deteriorate, in spite of the 
generally practised compression ; the essential oil which they 
contain becomes rancid and engenders a mouldiness, so that 
they do not keep longer than a year. To overcome this diffi- 
culty, and in order to give a more presentable aspect to his 
merchandise, the hop merchant has recourse to sulphuring, 
an operation always successful, hut which at the same time 
produces a pernicious reaction on the essential oil, which 
thereby undergoes a chemical conversion. Under the action 
of the sulphurous acid, which passes over the hops, the essen- 
tial oil is oxidized, converted into valerianic acid, and com- 
bines with the sulphur to form a solid body. In this manner 
the oily matter of the hops is destroyed and the mouldiness 
pnevented ; but beer manufactured' with sulpihured hops will 
never he a wholesome beverage. The aroma of tho hopes is 
repelaced by that of the valerianic acid, the sulphurous acid 
contained in the hops is peartly converted iuto sulpehurio 
acid, and the sulphur of commerce being arseniferous, the 
arsenions acid passes with the sulphurous acid in the hops, 
both are communicated to the beer, and may, although taken 
in small doses, inconvenience the consumer, 
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Another disadrantage is the action of the sulphurous acid 
on the tannic acid in con-yerting it into gallic acid, -which 
prevents the claiatication and the fermentation of the beers, 
besides gmng them a rough or sour flavour. The due pre- 
servation of hops -(vith all their active and useful pioperties, 
without being subjected to sulphurous fumigation, has been 
the object of long researches. 

Ten years ago a soft and dry extract of hops -was manu- 
factured, containing in a small volume the bitter, tonic, and 
aromatic principles of the plant, of -which it represented very 
nearly the fifth. This soft extract is a kmd of bro-wnish pre- 
serve, which, as it -will not keep long, the hre-wer does not care 
to utilize ; the dry extract which is still manufactured is in 
a coarse powder, and keeps better ; it is used to improve the 
bitterness of beers in course of manufactui-e when they are 
too s-weet. 

The question that has occupied so much time has at last 
been solved: the preservation of hops -without sulphuring 
and without the extraction of their bitter and tannic prin- 
ciples. By chemical and mechanical means the green or 
freshly dried hops are separated from then- essential oil, the 
great obstacle to their preservation, so that the strobiles 
remain whole, keep their original colour, the yellow dust at 
the base of the scales, and all their bitter and tonic principles, 
the aroma excepted. Hops thus treated and compressed -will, 
it is said, keep for years. 

The essential oil is preserved by itself in hermetically 
sealed bottles, and improves from year to year. 

In the manufacture of heei, one operates -with these hops 
as usual ; and after the fermentation ten or twelve drops of 
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essential oil are added per Lcetolitro {22 gallons) ; tlio extrac- 
tion of the hitter principle and of the tannin, the clarification, 
and the fermentation are eflected perfectly, the heer is of 
superior quality, Tery thin, limpid, clear, and creamy, being 
characterized by a delicione bouquet of hops, and beeps much 
better as, under the influence of the essential oil, the mjeo- 
demffi, microscopic animalcnlae, which, by their presence in 
beer, cause an acetic and pntrid fermentation, perish. 

Chemistrij of Sops. — Messrs. Payen and Chevallier, so 
far back as 1830, and even before, determined that the 
yellow secretion of hops, a hitter and aromatic element, was 
the sole souice of the flavour, the strong odour, and, in 
fiict, the active piineiple; and that the bracts of the cones 
which were not touched with the yellow substance, bad no 
more aromatic odour or flavour than dry hay. They also 
ascertained that this yellow powder or secretion is found 
in varying proportions in different kinds of hops, and hence 
their real and useful value differs materially. 

The following is the mode in which these able chemists 
made the analysis, which is more mechanical than chemical. 
“The strobiles, or cones, of the hops are taken when well 
dry, and the foreign matters which, they contain are separated 
as much as possible ; they are then placed on a fine horsehair 
sieve, pressed with the hand, and the sieve shaken; the 
pulverulent secretion passes through the meshes of the sieve, 
leaving the bracts on the top. These are again submitted to 
pressure and agitation, to separate any more of the yellow 
powder which may have escaped, until nothing is left but the 
waste bracts. Care, however, must be taken not to crush or 
bruise these, so that none may pass through the meshes to 
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augment tie bulk of the sifted po’wder. This product can 
then he -weighed and preserved in closed vessels.” 

Dr. Ives found, on analysis, the lupulinic grains to contain 


Tannin .. 
Eo-tractive . . 

Eitttr jirineiplo 
Was 
liecin 
Lisnin . . 

Loss! 


4'IG 
8*03 
0-lG 
10-00 
30*00 
38 * 3.3 
* 0*2 


100 * 


The following analyses are useful for reference, as showing 
the percentage quality of the difl'erent hops of commerce, 
chiefly those of the Continent : 



Torclgn 

BI vtto s. 

Waste Bracts j 

Yollow 

St-creunn 

Pcjicringl e CEf-lgivm) 

1*2*00 

70*00 

1S*U0 

01(1 Auitricivn 

14*30 

OS *80 

10 00 

Bjuriits 

0*50 

S,i*.iO 

10*00 

Lake ttCcy (Oiae) 

1*80 

80*20 

12*00 

Uu-a!gmea 

7*00 

81*50 

11 ."lO 



3*00 ‘ 

So *00 

11*00 

Old Engllili 

3*00 

87*00 

10*00 

LuDPTllifa 

ISO 

88*50 

10 00 

Liege 

10*00 

81*00 

0 00 

Alnst 

10*00 

70*00 

8 00 

Ppalt 

3*00 

83*00 

8*00 

Tuul 

1*50 

01*50 

8*00 


Turpin recognized in the glands of the hops the presence 
of l-wo vesicles in which an etherized oil existed, and Easpail, 
hy a more careful examination, found chlorophyl, a resinous 
substance, an etherized oil, and some gluten in them. Payen 
and ChevaUier analyzed hops from different sources, and they 
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foimd as a mnn'nimn 8 per cent., and as a maximum 18 per 
cent, of hop dust. It is a well-known fact that the hops of 
different countries are not cq[ually good; the difference in 
tho quantity of the yellow powder may, among others, be one 
of the causes ; but, as in the manipulations which the hops 
undergo, the yellow powder may be easily detached, it would 
be wrong to conclude from the experiments of Payen and 
CheyaUier, that, in the hops as they are in the field, there 
exists such a difference in the quantity of powder ; during 
the carriage a small quantity may in some way or other be 
lost. 

dVimmer found in 100 parts of hops 20 parts of powder 
to SO parts of scales. But as it was impossible to separate 
from the flowers all the particles of yellow dust held, he 
was of opinion that about half more ought to be added. He 
found, by analysis, the following percentages ; 



1 

rohol‘-3of the 
KUjwer 

Yellow Dust 

Polinles and 
Dust togoilier. 

Tiilatik oil 


0-12 

0-12 

Tannic acul 

1-6 

0-7 

2-3 

Bittir substance 

4-7 

3-0 

7-7 

Giimmv „ 

5-8 

1-3 

7-1 

Epainoiia „ 

2-0 

2-9 

1-9 

Vegetable cells 

61-0 

9'0 

73-0 


78-1 

17-02 

93-12 

Watery extract 

12-1 

4-9 

17- 


Iniimline . — This name has been given by Ives to the 
yellow dust which covers the folioles of the female flower of 
hops. Later on Ives, Payen, ChevalHer, and Pelletan gave 
the same natae to the bitter substance contained in the 
dust. 
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Besides the oil which is obtaiued by distillation, and the 
tannic acid, which is also not without value as regards 
the preparation of beer, the resin and the hitter substance 
especially deserve to he distinguished. They are both ob- 
tained by treating with alcohol the yellow dust of the hops. 
"Water is added to this tincture, and it is distilled, which 
causes the separation of a large quantity of resin. The 
tannic acid and malic acid are satui-ated by means of lime, 
and the liquor is evaporated. If the residue is treated by 
ether to further obtain a small remaining quantity of resin, 
then by alcohol, the bitter substance dissolves in the alcohol, 
and m.iy be separated from it by evaporation. 

Lupuhne, seen under the miscroscope, resembles an acorn 
in its cupule; it is a gland composed of a hidden cupule, 
surrounded by a membraneous sac, called the cuticuh, which 
contains the products of the secretion, constituting the 
essential oil of hops. 

This essential oil is a clear green liquid, slightly bitter, 
very aromatic, of the mellow odour of fresh hops ; its specific 
weight = OOS at -f- 1 6’ C. ; it is but slightly soluble in water, 
very soluble in alcohol, and boils at C. Iodine and 

bromine turn it brorvn and alcoholized sulphuric acid reddens 
it. The essential oil is composed of an eleoptine and a stear- 
optine. The eleoptine is a hydrocarbon, 0'°]!^, isometric 
with spirits of tui-pentine, and distils at -f- 175° C. The 
stearoptine is an oxygenized hydrocarbon isomeric 

with valerol, which distils at -f 210° 0., and is converted by 
oxidation into valerianic acid. 

The chemical composition of lupuliue proves the richness 
of its principles, for analysis has found in it the following : 
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1. Water. 

2. E=-untiaI oil. 

а. Ai’etato of ammonia. 
‘1. Jliilnto of lime. 

5. Albuinmc. 

б. Gruin. 

7. Wnlio arid. 

S. Tannic arid. 

9. A rtsiu. 

10. Bitter cwtect. 

11. A fatty matter. 


12, ClilornpliTl. 

13. Acetate of lime. 

11. Nitiale nnd sulpjiate of 
potaoh. 

15. .Sub-railmiiato of potash. 
1C. Ciirlionatc ami phosplinte 
of lime. 

17. Phosphate of maguesin, 

18. Snlr^hur. 

19. O-tide of non. 

20. Silica. 


In therapeutics, lu2iu]ine plays an important part, but the 
properties of the etherized narcotic extract, and those of a 
crystalline acid, in very bitter silty needles, which might be 
called humulin, have never been experimented on, and would 
probably be found powerful substitutes for opium and 
quiiiiue. 

The hitter suhstance of hop is a yellow solid matter, not 
very soluble in water, easily soluble in alcohol, less soluble 
in ether ; it is odourless and of a very bitter flavour ; has 
a feeble tendency to combine as ea.sily with the metallic 
ba.ses as with the acids. The resin of hop may he obtained 
pure by the action of boiling water. In the pure state 
this resin is free from aU bitter flavour, it is insoluble in 
water j but is, on the contrary, very soluble in alcohol and in 
ether. The resin of hops has been the object of research by 
Ylaanderen. He treated the hop dust with boding alcohol, 
then filtered it, added a considerable quantity of water, and 
evaporated it. In the yellow, cloudy Hquor a soft resin of a 
dark brown colour is thrown down ; this is separated from the 
liquor, again dissolved in alcohol, filtered, once more mixed 
with a large quantity of water, and evaporated, for _ the pur- 
pose of separating as much as possible by this evaporation 
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the oil -wMcli remains adhering to the resin. The s nin e 
treatment is recommended several times, and continued until 
the resin has lost all trace of hitternesa. 

The etherized oil of lioi^s is a yellow oU, obtained, it is 
said, in the proportion of 2 per cent, from hop dust by 
distillation. I have, however, never seen it obtained in 
such a quantity. The resin retains moreover a very large 
quantity of oil. This volatile oil is more or less soluble in 
water, it easily dissolves in alcohol and in ether. Its specific 
weight has been found = 0 ‘ 908. 

Way and Ogston on the one hand, and Hawkhur,st on the 
other, have determined by analysis the constituent inorganic 
parts of hops. Watts and Nesbit have also effected the 
determination of them. 

The following are their respective analyses : 






Pot.iSa 

12 

25 

10-4 

25-2 

Clilorido of potnS'ium . . . . 

5 



1-7 

„ boJiuni 


3 


7-2 

Lime- 

is 

22 

14-2 

lG-0 

JLigne-ii 

G 

5 

5-3 

5'S 

Ststjui-osiJe of iron . . 

2 

2 

2-7 

7-5 

Piio'^pLate of 
Sescifii-oxicle 
ot Iron, 

Phosplioric acid 

21 

11 

li-G 

9-S 

Siilrliuric „ 

7 

7 

8-3 

5'4 

Silfoio „ 

23 

20 

17-9 

21-5 

C iTbouio „ 

5 

2 

11-0 


Soda 

, , 


0-7 


Aliiniina 



1-2 


Clilorine 



2-3 


Amonut of asli per cent. 

S 

6 

•• 


It is chiefly to its bitter prmciple that the physiological 
action which hops exert is generally due ; this action has 
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been compared to that of opium, and a narcotic power is 
generally attributed to bops, but I do not find sufficient rea- 
sons for tbis assertion. 

In 1863 Leimer suggested tbe presence of a pecubar 
alkaloid in bops. Giiessmayer’s recent experiments seem 
to prove tbe existence of a peculiar volatile alkaloid, wbicb 
be named luptilina. Tbe concentrated aqueous decoction of 
ten pounds of bops was distilled witb potassa or with mag- 
nesia, tbe distillate neutrabzed with muriatic acid, eva- 
porated to drynes.s, treated with cold absolute alcobol, to 
remove sal-ammoniac, tbe aleobolic liquid beated to boiling, 
and evolved, wben much muriate of trimetbylamina crys- 
talbzed. Tbe filtrate evaqrorated iu a water-batb, and finally 
spontaneously, tbe residue redissolved in water, in a narrow 
cylinder, agitated with potassa and ether, and tbe ethereal 
solution evaporated spontaneously. Tbe remaining alkaline 
liquid bad a peculiar odour, reminding of oonia, and a cooling 
but not bitter taste. It soon separated in small crystals, and 
finally solidified completely. Other experiments proved that 
some kinds of hops contain no trimetbylamina, and finally, 
also, that the substances present in bops go into beer. 


0 
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CHAPTER 11. 

JPEDICINAL USES OP HOPS. 

Hop.s are used medicinally for their stomachic and tonic 
properties. They are also to some extent snporific, especially 
the odorous vapours from them ; hence a pillow stuffed with 
hops is oeeasionally employed as an agreeable sedative to 
induce sleep, and was obtained for George III. when a 
lunatic. The extract has been found to allay pain; but 
after all, it is a better adjunct to beer than as a medicine. 
The infusion and tincture act as pleasant aromatic tonics, 
hut Pereiiu doubts the existence of the narcotic effeete which 
have been ascribed to hops. 

He, however, states that the medicinal properties of hops 
are numerous. Both infusion and tincture of hops are mild 
and agreeable aromatic tonics. They sometimes manifest 
dim'etic, or when the shin is kept warm, sudorific quahties. 
Their sedative, soporific, and anodyne properties are, however, 
very uncertain. Hops have been given internally to relieve 
restlessness consequent upon exhaustion or fatigue, to induce 
sleep in the wakefulness of mania and other maladies; to 
calm nervous irritation, and to relieve pain in gout and 
rheumatism. They have also been applied topically in the 
form of a fomentation or poultice, as a resolvent or discu- 
tieut in painful swellings or tumours. 

As the narcotic properties are due to the volatile oil, hops 
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sliould be obtained as fresh as possible ; and the medicinal 
tincture made from a fresh, well-matui’ed hop is preferable 
to one made fi’om old lupuline, although it would not be as 
uniform in strength, from the great range in qnahty ; but 
as it is difficult to obtain either hops or lupuline fresh at 
aU times, the lupuline is preferable, as it is of more uniform 
strength, and retains its properties longer. The hop, when 
old, is of very unequal strength, from the loss of lupuhne 
sifted out in handling. For phaimaceutical use hops are 
pressed into quarter-pound, half-pound, and pound pactages. 

It is somewhat remarkable that lupuline has not found a 
place in the new Pharmacopceia of this conntiy. It may, 
however, be said that it is not altogether ignored, inasmuch 
as it is extracted for that pm-pose, but the amount of it in 
different samples varies considerably, and it is certain that 
this ]ieeuliar powdery matter represents the active principles 
of the entire strobili in a concentrated form. 

In order to free lupuline from sand, which often contami- 
nates it, Sarrazin proposes to wash it with water. The 
lupnhue was several times suspended in 10 parts of water, 
and poured off rapidly. It was then collected on a filter, 
and dried on it, at between 77° and 8(1° Fabr. Prom 5 
grams be obtained 34 grains of purified lupuline, and the 
washings only contained between 2 and 3 grains of extract. 
The medicinal effect of the Inpiiline was not affected by the 
washing. Sarrazin* also proposes a liquid extract prepai-ed 
as follows : 

Thirty parts lupuliue are macerateil in 100 parts alcohol for two days, 
filtered, the re.sidue washed with a little more alcohol, and then infused in. 


0 2 


‘ Arch, Thar.,’ Oct. 1874r, p. 333. 
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200 ports water, strainecl, Bud evaporated on a steambatli, the alcoholic 
extract being in the meantime evaporated at a tenipcratuie between 
68^ and IT Fahr. The properly conceutiated liquids are mixed and 
brought to the measure of i5 paits. The prepaiatiou, which is effective, 
requires shaldng before dispensing it.* 

Dr. Dyce Duckwortli, in a communication to tlie ‘ Pharma- 
ceutical Journal,’ in 1868,f remarks; 

“ It is always desirable to possess the most powerful and 
concentrated preparation of the vegetable Materia Medica, 
and as no available active principle has ns yet been .separated 
from the hop, it should, in the meantime, be the endeavour of 
the pharmaceutist to obtain, and the physician to employ, 
the drug in its most complete and essential form. Hence I 
believe that at least one preparation of lupuline should he 
in use, 

'• The powder itself is ineouvenient — from seven to twelve 
grains are requisite for a dose, and it must he given in the 
form of pill. In this way, too, an amoimt of lignin and 
other inert principles are ingested, which it is not desirable 
to employ, and which, in certain cases of gastric disease, 
would he positively harmful. 

“This substance appears to be most fully appreciated in 
the United States of America. In the authorized codex of 
that country, I find' there are no fewer than three prepara- 
tions of it : a tincture, prepared with rectified spirit ; a Hquid 
extract (corresponding in strength to those of the ‘ Pharma- 
copoeia Britannica,’ viz. part for part); and an oleo-resin. 
The Preneh Codex takes no notice of it. In the Edinburgh 

* ‘ Aici. Pliar.,’ Oct. 1S75, p 331. 

■f Tol. X., Second Seiies, p. 216. 



MEDICINAL DSES OP HOPS. 


21 


Pharmicopcek, there was a tincture male with rectified spirit ; 
and lupulioe wua officinal in the Dublin Pharmacopoeia. 

'■ During a recent series of pharmaceutical experiments with 
the powiler, I nas constantly struck with the remarkable 
raleiian-like odour eTolred from the different preparations, 
and I was much interested to find, in the course of subse- 
quent reading on the subject, that M. Personne had discoTered 
valerianic acid in liijiuline.* 

‘•In none of the Biitish Pharmacopoeia preparations of 
hops, except the extract, can it be said that the real strength 
of the drug is removed. The tincture made with proof spiiit, 
which does not thoroughly exhaust the active pai'ts of the 
scales of lupuline, and the watery infusion can hut inade- 
quately repiesont the virtues of this medicine. 

'• The extract of hops, as prepared partly with spirit like 
the extract of Jalap, has the advantage of containing some 
resin and volatile oil. It is the presence in so considerable 
an amount of re^in, gum, and wax, in lupuline, that renders 
it important to select a proper solvent, and therefore proof 
spirit and water respectively are incapable of acting thoroughly 
upon it. We may, indeed, practically regard lupuline as a 
gum resin, and to treat it jiharmaceuticaUy with success, we 
must apply the same solvents as we do in the case of drugs 
of that class. I have devised a preparation, which I think 
win prove most useful whenever it is desired to use the hop. 
It is an ammoniated tincture, and should he made in the 
same way as the other ammoniated tinctures of the Pharma- 
copeia. 

“ Like valerian, which also contains an oil and a resin, 
* ‘ Comptes Hendus,' 185i. 
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hipuline is test exhausted by the aromatic siiirit of ammonia, 
and the reason for this appears to be that this preparation 
contains the combination of alkali and rectified spirit neces- 
sary to the solution of the various elements in these drugs. 
Certainly no agent that I have tried extracts the virtues of 
Inpuline so -well as sal-volatile. The result is a strong, 
richly-coloured tinctmre. Neither rectified spirit, ether, nor 
of course proof spirit, produces so strong a preparation. I 
recommend the following formula : 

“ Liipuliue, 2 oz. ; spirit ammon. arom., a pint. Macorate for seven days, 
agitating occasionally; then filter and add sufSoient of the inenstrnum to 
make up to a pint. The dose of this ia from m. 20 to 11. Jj. 

“ I have no he.sitation in directing attention to this prepara- 
tion of the hop as the best we at present possess. According 
to Christison, the dose of tinetura lupuh should he fl. jj to 
fl. jiss, to produce any hypnotic effect ; the ordinary dose 
consists of as many drachms. Dr. Ives, of New York, states 
that the tincture of lupuline is an effectual hypnotic in rest- 
lessness, the result of nervous irritahihty, and in delirium 
tremens.* Some advantage, too, is derived from the presence 
of ammonia in considerable quantity, and this whether the 
preparation he exhibited as a hypnotic, or as a tonic combi- 
nation of bitter and ammonia.” 

Mr. G. Lewis Diehl thus prepares the elixirs prescribed by 
the physicians of Louisville : 

£!ixir of ITops.— Adi fluid ounces of fluid extmet of hops — made 
according to the formula for fluid extract of gentian of United States -to 
13 J fluid ounces of simple elixir ; mix and filter. 

' Vide American Codex, also Nevin’s ‘ Translation of Lond. Pharm.,' 1851. 
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LHclr of Znjvihde . — Triturate 2 ounces of fluid extract of lupuline 'with 
tv.o ounces of cartonate of magnesia, add 14 fluid ounces of simple elixir, 
tiausfer to a tottle, agitate occasionally for several hours, and filter. 

Extract of Hops . — In 1872, Professor C. A. Seeley, of New 
York, patented in the United States and England an im- 
proved process for extracting the useful suhstances of hops, 
and for manufacturing a pure and concentrated extract of 
hops. The invention is based on the discovery that the 
ordinary petroleum oils are rapid and complete solvents of 
the es.sential oils and of the bitter matter of hops. At the 
same -time they Lave no solvent action on the other con- 
stituents of the plant, which in pu-actical operations are either 
useless or hiu'tful. The improved process consists in steeping 
the hops in petroleum oil, and then by heat, stirring, diges- 
tion, and percolation, promoting the solvent action of the 
oil. When the extractable matter of the hops has been thus 
dissolved, the solution of hop extract in oil is sepai’ated by 
filtration from the refuse matter, and the solvent is volatilized 
or distilled ofi’ by heat ; the extract thus being obtained free 
from the solvent and other foreign matter. 

The kinds of petroleum oil proper for this purpose are 
naphtha and gasoline, which are the lighter and more volatile 
parts of crude Pennsylvania petroleum. Although any petro- 
leum oil which has a boding point below 212° Eahr. may be 
used, a gasoline which hods at about 100°Eahr. is preferable, 
because at that temperature the essential oil of hops wiU not 
escape from the extract solution when distdling the solvent. 

The apparatus employed in manufacturing the solution 
and distilhng the solvent is such as is suitable and well 
known for use where bisulphide of carbon, ether, hydro- 
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carbons, or alcoliol is used for analogous purposes. The 
extract of hops prepared as I have described is of a pasty 
consistency, more or less thin in proportion to the essential 
oil contained in it. 

■It is soluble in -water, but slowly and only in small 
quantity. In order to increase its solubility in water, and 
to give it a more convenient consistency for measuring 
and transferring, sufficient alcohol is added to give it the 
consistency of thin syrup. This is probably the best form 
for a commercial extract of hops. This hop extract differs 
in some important respects from the extracts of hops hitherto 
Imown, and is therefore a new commercial product. It con- 
tains all the matter of the hop plant which it is desirable to 
use in the preparation of beer ; while the saline and albu- 
menoid substances found in alcoholic and watery extracts are 
wholly absent from it. The extract in its simple form is 
solid when cold, pasty when warm, and quite fluid at the 
boiling point of water.” 

Mr. Emmet Kannal, in the ‘American Journal of Phar- 
macy,’ gives the following recipe to prepare glycerole of 
lupuline : 

“ Take of lupuline 1 troy ounce, alcohol 6 fluid oiincoa, glycerine 9 fluid 
ounces, Cura^oa cordial 1 fluid ounce. 

“Mis the alcohol with 2 fluid ounces of glycerine, moisten tho lupuline 
■\vith the mixture, pack it into a cylindrical poicolator, and contiune to add 
this mixture until 8 fluid ounces of the percolate has passed; to tills 
add the remainder of glycerine, previously mixed ■with the Cura^oa, and 
thoroughly mix the whole together. This will afford by careful manipula- 
tion a very flue preparation misciblo -with any of the ordinary syrups or 
tinctures, and possessing all the medieinnl properties of lupuline. 

“ Dose for an adult one teaspoonful, representing 7J grains of lupuline." 
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According to TVagnor (‘ Chemical Technology ’), the essen- 
tial oil, the flavouring principle of the hops, is met with in 
air-dried hops, to the amount of 0‘8 per cent.; it is yellow- 
coloui'ed, with an acrid taste, without narcotic effect, of a 
specific gravity = 0 '908, turning litmus paper red. It re- 
quires more than 600 times its weight of water to effect a 
solution. It is free from suljihur, and belongs to the group 
of essential oils characterized by the foimula CjHa, and can 
become oxidized imder contact with the air into valerianic 
acid (G-,HiuOj), this oxidation being the cause of the pecu- 
liar cheeky odour of old hops ; it is a mixture of a hydro- 
carbon 0,H, isomeric with the oils of turpentine and rose- 
mary, with an oil containing oxygen CmHisO, having the 
projierty of oxidation alluded to. 

Tannic acid is found in the several kinds of hops, in quan- 
tities varying from two to three per cent., and is an important 
constituent, as it precipitates the albuminous matter of the 
barley, and serves to clear the liquor. It gives with the per- 
salts of iron a green precipitate ,■ treated with acids and 
synaptase, does not separate into gallic acid and sugar; 
and by dry distillation, does not give any pyrogallic acid. 
The hop resin is the important constituent of the hops, and 
contains the bitter principle or lupuline. It is cliflieultly 
soluble in water, especially in pure water, and when the 
lupuline or essential oil is absent. But water containing 
tannic acid, gums, and sugar dissolves a considerable quantity 
of the resin, especially when the es.sential oil is present. It 
is intensely hitter in taste, and becomes foliated when exposed 
to the atmosphere. 
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Hop resin and tlie essential oil are not identical; the 
former is soluble in ether, the latter is not. In the course 
of long exposure it becomes insoluble. The gum and ex- 
tractive colouring matter are of little use. The mineral 
constituents of hops dried at 100° are : ash, 9 to 10 per 
cent.; 15 per cent, of phosphoric acid; 17 per cent, of 
potash, &c. 

Hops have recently been found to he a photo preservative. 
Numerous experiments having been made in the emulsion 
process, the desideratum has been found in ordinary hops — 
preferably the variety known as Bavarian, which seems 
stronger in certain quahties than the English hop. Accord- 
ing to the ‘ British Journal of Photography ’ : 

“ Two ounces of hops are infused for one hour in 20 ounces 
of water at a temperature of ITO” Fahr., and the whole then 
turned into a cloth, and the liquid pressed out. When cold, 
20 grains of pyrogallic acid and the albumen of two eggs are 
added, and the mixture is well shaken for ten minutes. It is 
then filtered into a dish and used in the ordinary way ; or, if 
only a few plates are to he prepared, a smaller quantity may 
he made, and poured off and on several times. Plates pre- 
served vith this solution dry perfectly hard, have a fine gloss, 
and yield negatives of very high quality. The colour is a 
rich greenish-brown, and so non-actinio that over-develop- 
ment must be carefully guarded against. Although the 
solution can be easily made, it is desirable that, if possible, it 
should be made to keep, and therefore we have added carbolic 
acid and salicylic acid to separate quantities, and shall note 
the result on a future occasion. 

“Meantime we consider the hop preservative, as above 
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indicated, a decided improvement on the beer and albumen. 
It possesses all its good, without any of its bad, qualities ; 
the principal of which are the stickiness already referred to, 
the varying quahties of beer in different localities, and, 
especially, the irregular proportions of chlorides which, more 
or less, are always present, and to get rid of which many 
workers are in the habit of adding silver nitrate, which 
always introduces an additional element of uncertainty.” 
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CHAPTER III. 

SYSTEMS OP CULTIYATIOM. 

The cultm-G of the hop inYolves a larger outlay than perhaps 
that of any of our other crops, ranging fiom 35f, to 60Z. 
per acre. The returns from it are exceedingly variable, 
owing to the extreme liability of the plant to suffer from 
disease, and range from a little over 1 cvrt. to 13 cvft. per acre ; 
but unlike other crops known to our farmers, the duration of 
a plantation is almost indefinite, usually lasting, according 
to the situation and kind of treatment, ti'om two to twenty 
years; indeed, some of the hop gardens at Earnham have 
not been changed for a new stock of plants since the intro- 
duction of hop culture into England more than 330 years 
ago. 

The great value of the hop under favourable circumstances 
illustrates more forcibly the value of what is termed high 
farming than any other of our cultivated crops, and although 
its entire tillage and management are exceptional, yet from 
the examination of hop culture, as practised in some parts of 
the south of England, the agriculturist may derive many 
suggestive hints worthy of being acted upon in his ordinary 
operations. The outlay there in tillage, in manures, and in 
saving the crop is so large as almost to appear fabulous to 
those unacquainted with the details of management ; hut the 
enterprising and successful hop grower is aware that it is 
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only by a liberal outlay (of coui’se judiciously) that be can 
calculate on an adequate return. ; 

The soil best adapted for the cultivation of the hop is a 
deep rich loam. In preparing the soil for this plant care should 
l)e taten to thoroughly destroy the weeds, and to reduce the 
soil to as pulverized a state as possible. Well-rotted dung 
must be applied with a liberal hand. 

The plants or cuttings are prepared from old stools, and 
each should have two joints or eyes; from the one springs 
the root, and from the other the bine. They should be 
made from the healthiest and sti'ongest bines, each being cut 
to the length of 5 or 6 inches. 

The following is the bast mode of planting : Strike furrows 
with the plough at equal di-stances of 8 feet ; when finished 
repeat the process in the opposite direction. The hills are 
then to be made where the furrows cross each other, by 
digging out a spadeful of earth, and after mixing it with two 
spitsful of rotten dung, replacing the whole so as to form a 
small hillock; in this three or four plants are set at the 
distance of 5 or 6 inches from each other. 

In dressing the hop plant, the operations of the first year 
are confined to twisting and removing the haidm. The 
fonner should be done about Christmas, by twisting the yoimg 
vines into a knot so as to stop any further growth. The 
latter is performed with a sickle annually in the month of 
March ; they should be cut even with the surface of the 
groimd. The plants are generally ready for polling towards 
the end of September in the second and succeeding years. 
The poles should be from 16 to 20 feet long, the shoots 
should previously have risen 2 or 3 inches ; three poles are 
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generally set in each hillock ; they should he planted at least 
20 inches in the ground, and well secui'ed, and they should 
not on any account lean toward each other. About the 
close of hfovemher the season for tying the bine coaimence.s. 
The most forward shoots should be extirpated, and the others 
tied to the pole. As the bines progress the persons employed 
to tie them will have to 2 )rovide themselxes with light lad- 
ders. This is aU that will requii-e to he done until the season 
for taking the crop. Haps are known to he ready for p>ulling 
when they acquire a strong scent, and the catkins become firm 
and of a brown colour. The bines are then cut even with 
the groimd, the poles lowered carefully, and the hops picked 
off, after which they are di’ied in a kiln. This should be 
done as ,speedily as possible after they are picked, as if left 
for five or six hours they are apt to ferment and become un- 
saleable. 

It is usual to plant one male to one hundred female sets ; 
but one to one thousand might probably suffice. It requires 
good deep soil, as the plant roots deeply, and lasts a number 
of years. 

Two or three sets should be put in together, and the 
earth heaped over them, these mounds bemg 6 feet apart 
every way. By having the mounds in one row opposite the 
spaces of the next, it enables you to run the plough, or 
horse hoe, in three directions, which is an advantage. 

At this distance apart 1200 mounds will go to an acre; 
and as the average yield of each mound is about one bushel, 
or li lb., an acre wiU produce in a favourable season 16 to 
18 cwt. of hops. 

The first year poles of 6 feet are sufficient, but afterwards 



SYSTEMS OF CULTITATIOIT. 


31 


they will he required of 12 feet. No pruning is needed the 
first two years. After the second year the earth should be 
removed around the stump at the fall of the year, the old 
stem cut away, leaving two or three young shoots for the 
following year, and the mounds made up again over them. 

Though from the yield per acre the profit would appear to 
be considerable, it must be borne in mind that hops are a 
very uncertain crop. 

The expense of preparing the ground is large ; trenching 
or double digging is in most cases indispensable, yet small 
patches of good earth may be found of several feet deep, in 
wliich case the labour would be saved. 

The drying of the hop constitutes a very important part of 
its management ; it is performed in kilns, generally of very 
unscientific construction, and apjwrently capable of groat 
improvement. These are usually termed oasts or oast houses. 
The heat imparted by the fire in drying is of groat import- 
ance, and should in no instance exceed 119° or 120° Pahr. 
The farina, or pollen, which falls through the hair-cloth or 
wire, in the course of desiccation, is a valuable article, and is 
denominated /mp diisi. If care is taken that no particles of 
fire fall into the kiln pit, and the hop dust be frequently 
removed therefrom, so as to euaui’e its freedom from extra- 
neous matter, it is scarcely less useful to the brewer than 
hops themselves. One pound of the dust is equal to four 
times the quantity of the strobiles. In dark-coloured or 
common beer a small quantity might always be used without 
injury. 

In order to give the hops a good colour, they are subjected 
to fumigation with sulphurous acid ; after this process they 
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are packed into sacks or pockets, and subjected to great pres- 
sure, so as to prevent access of air, and their consequent 
deterioration. 

Mr. .John P. Smith, of 'Worcester, has published in the 
‘ Journal of the Poyal Agricultural Society,’ vol. xsv. p. 52, 
the following prize essay on the culture, which fui'nishes 
much useful information : 

'• The hop thrives best in moderately warm climates, and 
this may account for Kent and Susses, two of the most 
southerly counties, being selected for its cultivation, and 
producing a very large proportion of the annual yield of 
the kingdom. W^orcester and Hereford stand nest in im- 
portance, and yiedd about one-eleventh of the yearly average 
growth. Farnham and its neighbourhood stand nest as to 
quantity. The district known as the North Clays, in Not- 
tinghamshire, formerly grew a fair quantity of good hops, 
hut of late years the plantations have been much reduced ; 
the same remarlr applies to the district around Stowmarket 
in Siillblk, and also to the county of Esse.s. 

“ A south-eastern aspect aflords, in my opinion, the best 
situation for a hop garden, and if it he well protected from 
the west winds that prevail during the autumn, so much the 
better, as great mischief is often done by wind. Due care 
must be taken to adapt the planting to the peculiarities of the 
soil. The Golding hop will be found to succeed best on dry 
friable soil, mth a gravelly or rocky subsoil, such as we find 
in the hilly districts of Middle and East Kent, while Mathon, 
"White, and Grapes, prefer a stronger soil, approaching to 
clay; the former variety flourishes on the deep land in the 
vale of the Teme, and the lattei- in the "Weald of Kent and 
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Sasses, vrliicli is mostly strong clay soil. Another variety, 
Cooper’s White, a good sort, but delicate, is best suited for 
good strong loam. There are, besides, several kinds of red 
hops that are not approved by the brewer, and, in my opinion, 
cannot too soon become extinct ; they are mostly grown on 
the jxior lands of Herefordshire. Many other kinds are 
grown in Kent and Sussex, viz. Golden Tips, Pheasants, 
Golden Grapes, White bines. Grapes, Jones’s, &e,, and a 
sort introduced some few years since by Mr. Oolegate, and 
known by his name. This is a hardy variety and heavy 
cropper, but subject to blight, and repudiated by the brewer 
as a rank bad hop, yielding a most unpleasant flavour to the 
Ireer. A young planter should avoid this if he wishes to 
obtain a good character for his growth. 

“ We will now assume that a suitable field — one that bas 
been thoroughly di’aiued — has been selected, and the 25re- 
ference given to an old jriece of turf ; in that case I w'ould 
recommend that the land be trenched two spits deep, the top 
spit being kept uppermost, with the turf dowmwards. When 
the digging is finished, the surface should be harrowed, and 
rolled down as fine and level as irossihle, ready for setting out. 
The planter must next determine on the arrangement of the 
rows, whether on the angle or the square, and the distance 
from plant to plant. The usual method in Worcestershire 
and Herefordshire is to lay out the rows 7 or 8 feet apart, 
and set the plants 2^ to 3 feet distant in the rows. If 
your land he good, and likely to be highly farmed, an 
uniform distance of 7 feet square may be recommended; 
good cultivation will ensure a large quantity of bine, and 
a suflScient quantity of sun to bring the fruit to pierfection, 
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whilst at this distance you have more room to cultivate 
without injuring the hines. 

“If this plan is adopted, yon must prepare 88D small 
sticks, a foot to 18 inches long, for every acre, that being 
the number of hills which an acre will take at 7 feet 
square. First square your field, and then commence in 
the centre, working right and left ; you will thus he more 
likely to he correct than if you begin on one side. 

“Your field being tivily set out, you may prepare for 
planting; if you plant bedded or yearling sets (which are 
far preferable to cuttings), a man should take a spade, and 
remove the soil from two sides of the stick, the opening 
being 2 inches wide at the top, and 4 to 5 inches at the 
bottom, which should be deep enough to let the roots lie 
straiglit. Two strong-bedded roots are sufficient for a hill, 
hut if not strong, three may he better. Care should ho 
taken to brmg the head of each root as close to the stick as 
possible ; some good, fine soil should then be put to the roots, 
and made firm with the foot. For a plantation of 20 acres, 
with suitable oasts and cooling rooms to dry and cool the 
crop in one month, for a firat-class growth, the following 
varieties are recommended : 5 acres of Cooper’s White, or 
3 Cooper’s and 2 Jones’s ; 6 acres Mathon’s ; 6 or 7 acres of 
Goldings, and 2 or 3 acres of Grapes ; hut this distribution of 
sorts must, in a measure, be governed by the quality of the 
land, that variety being most largely planted which is best 
suited to the soil. The crop ought to be secured in three 
weeks, or certainly not more than a month ; and it is most 
important to have an eai'ly sort, such as Cooper’s White or 
Jones’s, to commence with ; then will follow your Mathons, 
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then the Goldings, and lastly, the Grapes, a hardy sort, 
which will hang well for the last picking. Jones’s are 
serviceable to use up old poles. The writer has seen a ton 
an acre on 7-feet poles. If, as is mostly the case in Susses, 
one variety only he planted, yon must begin to pick before 
yonr hops are ripe, or have a considerable proportion brown 
before you can finish. 

“ If the planter should determine on a piece of old tillage, 
I recommend him to plough 10 inches, and subsoil as deep 
as he can; the ploughing completed, he will proceed the 
same as if it had been a meadow, with this exception, that 
after the sticks are truly set, he should dig holes 2 feet in 
diameter, and 2 feet deep, placing the top or best soil on one 
side, and the bottom soil on the other side of the hole 
obliquely, .so that tho heaps may not interfere with replacing 
the sticks when the holes are refilled. Good dung, or rather 
a rich compost, should he wheeled on, and a fork or shovelful 
mixed with the best soil after the hole has been half filled 
with good soil from the surface; this being finished, you, 
must readjust your sticks, and when yom’ soil has had time 
to settle, yon may proceed to plant in the manner before 
described. On no account bury your manure. Should the 
weather be favourable, and your roots get n start, they will 
require two poles to each hill 6 to 7 feet long, and if the 
season be good, a crop of 2 or 3 cwt. an acre may be grown ; 
if cuttings are planted you lose a year. 

“ Potatoes and mangold are frequently planted between the 
rows, and an ox-cabhage between each hill; this will, by 
many, be condemned, hut much depends on the condition of 
the land and the disposition of the planter to make com- 
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25 Siisation to tte soil, for ■wliat lias been takeii out by tbe 
green crojis, by a di’essing of manure, vfbicb must be applied 
in tbe v?inter and dug in. Turnips may be planted if tbe 
land admits of tbeu- being fed off ; and this jilan, if oil-cake 
or corn be given, ivill manui-e tbe land at a cheap rate, 
greatly to tbe benefit of the hojis. 

“February and March are the months best suited for 
throwing down and cutting, the land being first ploughed 
or dug. If the plough is used, a slip from 12 to 15 inches 
wide is left. Tour men will commence digging these slips, 
cleaning the hills, and cutting the roots ; this finished, your 
poles must be spread, and your pile rows ploughed, dug, and 
cut the same as the rest. 

“ In the course of a fortnight or three weeks the bines will 
begin to appear, when no time should he lost in iiitching the 
poles, which should be set by line to ensure regularity : the 
poles for this season, if the roots are strong, may be from 10 
to 12 feet. The nest operation is tying, but the tier should 
first go over and take out the rank hollow bines ; these should, 
on no account, be put up tbe poles, since they have a ten- 
dency to grow to an extravagant quantity of bine, without 
bearing a proportionate quantity of fruit — the nest and 
less vigorous bines will be found far more fruitful. Some 
planters put three bines up> each pole : if four poles are put 
to a hill, which is the custom at 7 feet square, two bines wiU 
be found sufficient ; if three poles, put two twos and a three. 
The writer has often seen a heavy produce from a single 
bine. The tiers are paid by the acre, and go over the hiUs 
three or four times until the poles are furnished, when all 
superfluous bines and weeds are pulled out. This comj)letes 
the tying, except by ladder, which is paid for extra. The 
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men now follow, dig round tlie liills, and put a shovelful 
of soil into each hill— this prevents new bines from spring- 
ing up. 

" Itifl’erent varieties require different-sized poles. On no 
aecoimt over-pole, as much injm.’y has resulted from it ; 14-foot 
pole.s are long enough for any variety except Goldings, and 
for them I would not, as a rule, exceed 15 feet. Jones’s will 
do well with 8 feet; Grapes 10 to 12, Cooper’s 12, and 
Mathon’s 12 to 14 feet, according to cultivation and quality 
of land. When your hops are tied, no time should be lost in. 
working them with the nidget or scuffle, followed by the 
harrow — this should be done both ways. All workings 
should he finished by the 1st of July, certainly by the 10th; 
considerable mischief is often done by working too late, 
unless in years of blight. When you have vermin on 
your bines, do nothing to your laud — leave them until the 
vermin disappear — then go in with all your strength, nidget 
both ways, and do all you can to put fresh vigour into the 
plant. Some planters manure in the winter, and some both 
winter and summer; but this may he carried too far for qua- 
Hty, and produce mould. The plan adopted in summer is to 
wheel iu good dung or compost, take the soil from round tho 
hills, put in the manure, and dig it in ; or spread the compo.st 
(which I prefer) round the hills on the surface, and dig in. 
All that is necessary after is to use your nidget, and harrow 
both ways, taking care not to pull up the dung. This should 
complete the work, unless hoeing is required to keep down 
annuals. 

“ Picking commences in early seasons from the 1st to the 
8th September ; in late ones, from the 15th to the ■20th. Before 
it begins due provision should be made, and everything got in 
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readiness : cokes may Le sent for in July and August, and a 
sufficient numLer of pickers engaged to keep your kilns or 
oasts pioperly at -work. In this you must be governed by 
the size of the hops. Different plans are adopted in picking 
and measuring j some measure by tally, others by book and 
cards representing the number of each crib or bin. I have 
found it best to put two cribs into the centre of 100 hills; 
this is called a “ house,” and the cribs remain until the work 
ib finished. The poles will be in two heaps at either end of 
the cribs, and in the proper place for stripping and piling. 
If this is strictly carried out, much trouble is saved in 
piling the poles. When a sufficient number of sacks are 
picked to load one kiln (and this should he done before 
hivakfast), they should he taken and put on the oast, and so 
on until all your kilns or oasts are loaded ; and it should 
he so managed that hops enough be picked to reload the 
kilos at night. 

“ Hop drying requires great attention, and the slower, in 
reason, they are dried, the better. They should he dried by 
a current of hot air being continuously passed through them, 
and not by combustion. Many say they can dry hops in 
seven or eight houi-s ; rely on it, it is better to take twelve, 
and let your heat not exceed 112 to 115 degrees. When the 
hops are sufficiently dried, the fire should be raked or allowed 
to go down, the hops remainiug on the kiln until they 
become soft, which will jireveut their breaking on being 
removed to the cooling room. These hops will he fit to he 
bagged the nest day, and with a proper staff this should be 
carried out through the picking. 

“ Poles are a heavy item in the cost of hop cultivation, and 
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should be properly husbanded. Their wearing value may be 
doubled by pickling 2 ^ feet at the sharpened end with 
creosote. A tank for the purpose must be erected of size in 
proportion to the plantation. By the application of creosote 
soft wood, such as that of the willow, &c., becomes hardened 
and equal to ash or other more durable sorts. 

“The writer has a plantation of 75 acres, and a tank 
12 feet long by 5 wide, and 3k feet deep. This tank will hold 
lOfjii be.st poles put to stand up. The tank must be fiUed 
with creosote within 8 inches of the top when the poles are 
in, when water fully 2 inches deep must be added to prevent 
evaporation. The tank should boil slowly twenty-four hours, 
when the pole.s may be removed and the tank refilled. Care 
must he taken that the tank does not boil over, as creosote is 
most inflammable, and may take fire. I am so satisfied as to 
the value of creosoting poles that I never intend to put a new 
pole into my ground without its aid. If poles were pickled 
one year under another, and stored in a stack till dry, they 
would be found to last far longer tlian if used in a green 
state. 

“ The hop jilant has a variety of enemies : on the first 
appearance of the bine it is frequently attacked by flea, 
which checks its growth, and makes it look semhby and 
unhealthy, but never destroys the crop. Wireworms are a 
gi-eat pest ; the Lest plan to get rid of them is to cut a 
potato in half, and place it close on either side the root an 
inch Ltdow the surface ; the potato lures the worm, and, if 
taken up every other morning for a fortnight, enables you to 
take a great quantity ; I have known of a dozen being taken 
from one root. The greatest enemy is the aphis, and I 
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regret to say that on the most important subject of its 
history we are as ignorant as our forefathers ; we go to heJ 
leaving our garden free, and nest morning we find aphides — 
from one to ten or twenty — on a small leaf, which in the 
course of a week have increased to countless myriads. These 
pests are followed by nits and lice, which some seasons mul- 
tijfiy so rapidly as to destroy the bine and the planter’s 
prospects. I would here repeat the recommendation which 
I have already given to the planter, not to work his hops 
when in a state of blight. ' "When closely watching the 
blights of 1860, ’61, and ’62, I have ohseiwed that in all 
cases where the land was best tilled, manured, and cared 
for, the blight remained until too late in the season for 
the chance of a crop ; on the other hand, where nothing 
was done, but weeds were suffered to grow nearly half-way 
up the poles, the bine became yellow and clean, and the 
result was a fair sprinkling of hops ; in such ground, the 
vermin had left the hop for want of sap and taken to the 
weeds. 

“ Of late years a machine has been used to pack the hops 
which is very useful when there is a large crop, as it enables 
you to pack your hops much sooner. Treading up is pre- 
ferable, if care he taken to have the hops in a fit state not to 
break under the foot ; if allowed to become too cool they are 
hard and lumpy in the sample, and are termed cold. A 
master’s attention to the state of his hops before bagging is 
most necessary to good management. Hops are picked in 
Worcestershire and Herefordshire far more free from leaves 
than in Kent or Sussex. They should be sent, if possible, to 
the oast without a leaf, dried slowly, taken off the kiln in a 
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soft, not a brittle state, and trod into tbe pocket as soon as 
sufficiently cool ; they do not then break under the foot. In 
Kent and Sussex hops are dried in a variety of ways, and 
with several kinds of fuel. In oasts on the Cockle principle 
anything may be used, and a considerable quantity of sulphur 
is required ; but on the open fire principle Welsh coal and 
coke is ttsed, and a small quantity of sulphur. 

“ The cokes we get from Abberley and Pensas, in Wor- 
cestershire, are highly charged with sulphur, which will 
account for so little being added in these counties. Its only 
value is to give briUianey to the sample, and, if used in 
excess, brewers object to it as affecting the fermentation of 
their worts. 

“ It has been the practice in "Worcestershire and Hereford- 
shhe to make eight sacks out of one piece of cloth of 
36 yards, and the w’eight of the pockets when filled runs 
from 1 cwt. 1 qr. to 1 cwt. 2 qrs. It is my practice to make 
seven sacks horn a piece, and I am thereby enabled to get 
1 cwt, 2 qrs. to 1 cwt. 3 qrs. into a pocket, and I would 
respectfully recommend my brother-planters to do the same. 
A heavy pocket has many advantages over a light one ; you 
pay less for weighing, porterage, and warehouse rent, and 
you get youi- hops more quickly into consumption. 

“ It was formerly the practice to roU, riddle, and otherwise 
break and spoil good hops ; this silly method is in a great 
measm'e exploded. Plant the best sorts, such as Coopers, 
Mathons, and Goldings; pick them clean, dry them pro- 
perly, and put them into the pockets as whole as possible. 
By breaking the hop you lose a large quantity of the pollen, 
which contains the most valuable brewing properties. 
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“ Tlie cost of hnjD cultivation per acre may be estimated as 
follows : 

£ 5 . < 2 . 

Y’early clifirge fnr 2iolc3 S 0 0 

Plon"liinfc down 0 10 0 

Dijrgini^ slips, or portion not ploughed , . . . 0 5 0 

Cutting, pipldng up, and burying roots .. 0 10 

Spreading poles 0 2 0 

Pitching or sotting polos .. 0 12 0 

Tying 0 S 0 

fidgeting or scuffling 4 tiinoa .. .. .. 10 0 

Harrowing 4 times 0 6 0 

Forking round hills ond hilling np .. 0 5 0 

Stripping and piling poles 0 8 0 

Resharpening broken poles ..030 

Ploughing np before winter 0 10 0 

jM.rnnring, if with dung, 20 loads por acre, 

at Ss 8 0 0 

If nmmiied ill summer 4 D 0 

Ladder tying 02 0 


21 15 0 

If you dig instead of plough, ISa. per acre 

extra 0 15 0 


Total 


£22 10 0 
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CHAPTER IV, 

CULTmilOX AXD jlAXAGEMEST OF THE HOP — (cOntimiecl), 

Mn. John Noakes, of tlie Eumace Farm, Lamberhurst, 
well known as one of tke most snccessfnl bop-growers, read 
a iJaper recently before the Tunbridge "Wells Farmers’ Club 
“ On the Cultivation and Management of Hops,” from which 
I make the following extracts : 

“ The first step, and which I consider important, is to get 
the land as bare of herbage as possible, and to do this I 
would recommend crowding on a number of sheep, to be 
trough-fed, two or three weeks before the breaking up of the 
land. By .so doing the tmf is much easier buried, and the 
land is made solid and firm much sooner than when a 
quantity of old grass is ploughed in. I prefer to plough two 
furrows when the subsoil is loamy or broken than doing it in 
one ojjeration. The first furrow I have very fl.eet — less than 
3 inches if possible — the horses to walk in the furrow, on 
the sod when ploughing the second, which ought to be not 
less than from S to 9 inches, making in all nearly 12 inches, 
which is better than a greater depth. If the subsoil is 
clayey or retentive, it is better to plough one furrow only, 
from 9 to 10 inches deep, the horses of course walking on 
the surface. Ai'able land should be ploughed deeper than 
ordinary ploughing and snbsoiled. For this purpose fine, 
dry weather should he chosen, in order that the horses may 
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walk on the surface. The subsoiliug may be done with the 
ordinary plough without the wrest plough, but Eeed’s subsoil 
plough is preferable. Sufficient care is not taken when 
planting hops, and it often occasions much delay. It is too 
freciuently left until the busy season of digging and dressings 
when the operation is hurried, and consequently often very 
badly done. About the middle of February, should the 
weather permit, is the best time for planting ; the frost after 
that time is not so likely to draw the seeds as when planted 
in Novemher (a time some prefer), and there is sufficient time 
for the soil to close well round the roots before the earth gets 
dry in the spring. Care shonld also he taken to provide a 
mixture of dung and mould to plant in, either on pasture or 
arable. The proper distance for planting will vary according 
to sort, soil, and situation. I prefer generally 6 feet 6 inches, 
hut on uplands, rather exposed, where Jones’s are intended to 
be planted and short poles used, 6 feet or 6 feet 3 inches is 
a preferable distance. Three poles to the hill, 6 feet G inches 
plant, which will give 3090 poles to the acre, will grow more 
hops, in my opinion, than 6 feet plant with two poles to the 
hill, 2420 to the acre. The wide plant also has its advan- 
tages in the expense of tying, cultivation, &c. I much prefer 
bedded to cut sets, either for pasture or arable land; they 
are more likely to form a strong bill sooner than cut. Two 
sets are sufficient for a hill, and are better than more, if they 
are strong and well rooted. Many planters cut nearly aU 
the roots off — in fact, reduce them almost to a cut set. I do 
not approve of this plan ; I much prefer to plant the set 
nearly as it is taken up, only tipping the coarse roots, and 
taking off those that are bruised. Neither is sufficient care 
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taken generally to get sets true of their kind and from a 
distance. I -would rather buy sets at a good price far from 
home than have those grown near given to mo. It is no 
doubt equally as important as a change of corn for seed. 
Many planters grow turnips, mangold -wui'zel, or potatoes 
amongst their young hops, and I have seen cabbage and 
kobl rabi. I think it is wrong to do so, and the old maxim 
“ penny wise and pound foolish ” aqoplies well to this practice. 
I consider anything of the kind I have mentioned planted 
amongst young hops, besides taking much out of the land, 
rather eneomages grub, wheworm, &c., and hinders cultiva- 
tion. It is much better to cultivate well, and set traps of 
slices of mangold wurzel to the hills to catch wireworm, &c., 
to have these constantly attended to, and so thoroughly 
destroy the vennin entrapped. On meadow land not well 
di-ained, I should advise its being done after the sticks are 
set, and previous to planting. On arable land it should ho 
done in the autumn or winter, after the planting. It is most 
important that the land should he thoroughly and deeply 
drained. The gi-eater portion of my hop land is drained 5 feet 
deep. "Where the soil would not permit of that depth, it is 
4 feet, and none less. I take it as a rule, land that will not 
bear deep drainage-ds not hop land at all. Since the intro- 
duction of ploughing, planters are more independent of 
casual labour, which was often bad in quahty and expensive. 
Although I plough a httle occasionally, and that only in fine 
weather, when the land will bear the horses, I much prefer 
digging. The saving by ploughing is very trifling, if any, 
when we consider the cost of digging, which, on an average,’ 
is about 20s. per acre. I think it wrong to dig young hops 
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the fil-st winter after planting, until after they are poled. 
I have seen considerable injury done by digging too closely 
to the hiUs, and many sets and even hills dug up entirely. 
It is best to get the poles stoeted and the manure carted 
early on the young ground. At the beginning of March or 
before, if the weather is favourable, the dead bine should be 
cut oft’ and the hih cleared of aU weeds. About the third 
week in March the pohng should comnaence, and the digging 
immediately follow. The dipping or creosoting of hop poles 
has cansed a great change in our system of poling. Large 
Id-foot poles are no longer necessary, except in a very few 
instances. Moderate-sized well-cut 13-foot poles are found to 
be sufScient for Colegates and Goldings. Jones’s, instead of 
taking the refuse from other grounds of vciy uneven length, 
varying from 7 feet to about 12 feet, are now poled with 
nearly the same degree of uniformity as other kinds. Greater 
care is now required in arranging the poles to the ground 
than formerly. It is now easy to over-pole, which I have 
seen frequently done, much to the injury of the planter ; but 
under the old system the sharpening down would generally 
obviate that danger. Many growers dip their poles without 
being scraped. I do not approve of the plan, as the bark 
must hinder to a great extent the creosote entering the pole. 
It is very doubtful economy, as the cost for scraping— 3d. 
per hundred for small bundles, and 4cZ. for large — is very 
trifling. It is very important to have the poling done well ; 
whether the work is well done or indifferently done, the 
difference is of considerable weight per acre. It is often the 
practice to crowd the poles too near the hill, in which case 
after they are put up they are in too slanting a direction, the 
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tips of the poles get together as^he weight of the bine and 
hops increase, to the injury of the crop and sample. Poles 
should he set firmly in the ground, nearly upright, and the 
■width of plant and length of pole should regulate tho distance 
apart at the bottom, so that the tops are an equal distance 
apart. It is clear hy poling upon this plan every pole gets 
equal benefit from sun and air, which they do not when 
netted together and housed, as they frequently are. Dipping 
gives us the opportunity of early pohng, which I consider a 
great advantage. Frost is not so likely to injure the young 
bines, and the best bines are not bruised and broken as they 
often are when poled late. All planted hops should have 
short poles to them ; they root much stronger than if allowed 
to run the ground or twisted up, as was the practice formerly. 
The new modes of training hojjs I am not in favour of. The 
string system is being gradually discontinued, and Coley’s 
inclined system (an improvement upon the string) I do not 
think will come into general use. I need not dwell upon the 
cultivation after poling, but simply remark I am not an 
advocate for deep nidgeting until after the first week in July ; 
after that to nidget with one horse shallow, and frequently, 
I approve of the plan of striking and raking off before 
picking, because the land is firmer after picking, and resists 
the heavy rains of winter — in fact, is altogether in a better 
state than when autumn striking is resorted to. Manures 
should be put generally all over the ground, except in a few 
instances, such as weak plants, or when hops from some 
cause require an immediate stimulant. In that case rapedust 
or some kind of artificial manure may he chopped in round 
the hill to advantage, hut I would not advise its being put 
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too close. The last season has been a most anxious one for 
the growers— at one time threatened with almost total blight, 
then a ray of hope that we should grow a few. Those who 
resorted to syringing were equally dismayed. The blight 
was so tenacious that the operation was obliged to be repeated 
over and over again, without apparently any good efiPect. At 
last, however, perseverance was rewarded, and syringing pre- 
vailed. In the meantime, it will be remembered, great 
atmospheric changes took idace — the wind veered from the 
east to south, and then to west. Favoured with warm 
showers, the hops, not washed even, and not irretrievably 
gone, responded in a marvellous and almost unprecedented 
manner. The district is certainly favoured, whether 
syringed or not; and growers can congratulate each other 
alike, and singularly enough, though we have experienced 
another blight, the advantages of syringing are much doubted 
and still remain subject for much discussion. It is a fortu- 
nate circumstance that those who syringed are satisfied, and 
those who did not are satisfied also. I can confidently tell 
anyone who may syringe in future that soft soap is all that 
is required, and that tobacco and other ingredients are an 
unnecessary expense. Mould is now very prevalent in the 
Weald of Kent, much worse than formerly, and it is to be 
attributed to various causes — firstly, to the introduction of 
new sorts ; secondly, planting on land with too shallow soil, 
and using artificial manure almost entirely; and thirdly, 
planting kinds not adapted for the soil. The free use of 
sulphur is generally a remedy, but there are instances where 
it has had but little efi'eot. My plan is to use about 50 lbs. 
of sulphur per acre on the first appearance of mould, and to 
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continue at intervals of about a week until the bur is breaking 
into bops. By adopting this plan, I have never had mould 
to do me injury. Other forms of blight I am happily not 
acquainted with, excepting red spider or rust, which I am 
not much troubled with. If I should have it to any extent 
I should use sulphur, as I understand, if taken in time, it is 
generally efl'ectual. It is important so to arrange our plan- 
tations as to have a succession of sorts judiciously selected, 
and sufficient oast accommodation to enable us to secure the 
whole growth with colour and in good condition. More oast 
room is required now than formerly, when good ripe yellow 
and rather brown hops were esteemed, but now are very 
unsaleable. Too early picking is no doubt wrong, although 
occasionally we may get a eolonry choice sample, but the loss 
in weight, injury to the stock, and other drawbacks are 
incalculable. The drying or management of hops is perha]j3 
more important than any part of the cultivation. Formerly, 
very poor accommodation was given for drying. With the 
hair but a few feet from the foe, a veiy short rafter, with 
very little air admitted, the hops were baked rather than dried. 
Although great improvement has taken place during the last 
few years in the picking and management, more kiln room is 
generally required to secure the crop in the best possible con- 
dition, and also to prevent excessive overloading, so injiu-ious 
to the sample and the great disadvantage of the grower. 
There is a great difference of opinion as to whether the old 
cockle principle or open fires are best. I am of opinion 
cockles are best suited to the 'Weald of Kent. Less skill is 
required in drying ; they are more economical in fuel, and, if 
not superior, a softer and equally good sample may be pro- 

E 
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diiceclj -ffitliout tlie danger of scalding or burning wbich tliere 
is -with the open fire. The plan I adopt, and which I thini 
the best, is to load moderately, not to hurry the drying, but 
to keep the hops on the hair nearly twelve hours; not to 
turn them unless quite necessary, nor take them off before 
they are dried quite sufficiently, but lump them in the 
cooling room, well cover them with cloths, and allow them to 
remain until the nest casting is ready to come off. They are 
then uncovered, and, should there be any tough on the out- 
side of the lump, they are raked off and put back on the kiln 
to come off with the next load. The lump is then removed 
for treading. I have pursued this plan for the last ten years, 
and during that time have not had a single pocket objected 
to or rejected on account of mismanagement. Some years — 
there being an exceedingly good growth, both for colour and 
quality — the presser has the advantage, hut generally I am 
in favour of the old plan of treachng.” 

In hop drying a good deal of difference still exists as to 
the comparative advantages of the round and the square 
kilns. The former is said to save much fuel ; but whether 
round or square it should have an improved chimney, with 
plenty of length, and great draught at the bottom. So 
much, however, does not depend on the construction of this 
oast as on the merits of the hop dryer. 

Formerly the dryers dried directly the hops were put 
in, and before the “reek” was gone off, and some of the old 
dryers do the same now. This custom caused the lower 
stratum of hops in the kiln to bake together, and the steam 

’oloured the upper portion. "With a better mode of 
g, a much better sample might be obtained with a 
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slight alteration of the oiil kilns. What is required is, that 
the fire should not he too brisk; it could not be too slow till 
the reek ” is gone off, and after that the hops could not well 
be hurt. The gi'eat thing is to get a good dinught. Nothing 
is gained by lighting up the fire so early as is done by some 
of the old dryers, as the hops being caked up in a mass by 
the steam, could not be dried any the sooner fur it. Pro- 
bably in nine out of ten of the old oasts the “reek” could 
not get away. 

The following estimate of the cost of raising and cultivating 
an acre of hops is given by Mr. John Buckland, the author 
of the Ptoyal Agricultinal Society’s prize essay on the 
Farming of Kent; and, with some exceptions, it is a very 
close approximation to the truth ; indeed, in Mid Kent even 
higher expenses have been incurred in forming and cultivating 
hop plantations. 

1,— E-ilSIXC THE PniSTATTOX. 


i *. d. 

Ploughing nuj subtoiling 1 10 0 

Harrowing 05 0 

SO lo.iJa uiiinure at 2s 5 0 0 

Setting out hills 0 2 0 

Digging holes, and filling with manure . . ..150 

5000 [jlants at Gd. per 100 15 0 

Planting 0 S 0 


Esponses, of planting !) 15 U 

Horse-hoeing, 5 times 1 .5 0 

■1-foot pules, 1 to each hill, and labour .. .. 0 5 0 

Chopping round the hills 00 S 

Striking funow-s, &c 0 3 4 

Draining, 240 rods at Dd. 0 0 0 

Itent, taxes, and tithe 2 0 0 

Total co-st, first year . . . . £22 15 0 


E 2 
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It should be remarked that in Mid Eeni the large item of 9?. 
per acre for draining is not incurred, the subsoil being 
naturally porous and open, so that no draining is necessary ; 
and even on the heayier soils so large an outlay as 9?. per 
acre is not necessary to effect the most complete drainage, 
except, perhaps, in places where, from the flatness of the 
land, no good outfall for the drains can he obtained. There, 
in order to make an effective di-ainage by means of shallow 
drains, they must be more frequent, and consequently the 
expense will be greater. Neither, where draining is needed, 
ought it to he charged specifically to the hops, for aU the 
land ought to he ahke drained, whether used for hop growing 
or ordinary farming. Practically, on the hearier lands of 
lient, draining is often confined to the hop pkniations, and 
thus it does with a great many of the Kentish farmers, in 
fact, form a specific expense of the hop plantation. 

2.— Cost op OoLTrvA'iiKG from the Second to the S^xth Year, 


DOm INCLUSIVE. 

Si 3. a. 

yti'ildiig uii and fimon-ing 0 5 0 

Stiipping and stacking polos 0 6 6 

Digging, at 21tt. jjer 100 0 17 6 

Mainive and carting on 8 0 0 

Puimng, nt Gd, pei 100 0 6 0 

Sharpening poles and poling, at l3, Ctt. pet 300 0 IS 0 

Tying, at lOd. per 100 0 8 1 

Ladder tying 0 3 0 

Chopping, at 9(1. por 100 ,. ..0 7 6 

Horac'lroeing 5 times, rolling, &c 1 6 0 

Hilling, at 37. per 100 .. 0 2 0 

Setting np poles, &u. 0 8 0 

Poles and carting 810 0 

Eent, and repaus to onst .. ..160 

Kent, rates, and tithes 2 10 0 

Interest on capital, 301. per acre 1 10 0 

Cost of cultivation per aiitirifti ..i'26 13 4 
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e, s d 

Biouglit foiwttid 26 13 I 

Estimated growth, 10 cwt. pei aero per annum . 

Pickins 5 0 0 

Drying, packing, &c 3 10 0 

Duty S li 6 

Total cost per annum £'13 17 10 


An entire plantation -would not perhaps cost quite so much, 
but the estimate is given, and seems to be pretty generally 
accepted, as a " fair average.” This estimate is framed on a 
Weald of Kent plantation, and the cost of a plantation in 
Mid Kent is confessedly higher, but then the Mid Kent hops 
bring higher prices than those grown in the Weald. The 
first year produces no crop, and that of the second is very 
trifling, so that an idea of the hazard incurred in hop 
growing looks rather startling. As a measure of the pre- 
cariousness of the culture, I give, on the same anthority, a 
summary of the produce and money receipts of a hop plan- 
tation in the Weald of Kent for ten years, from 1835 to 
1844 j during which time the price of the hops sold ranged 
between 48s. and 150s. per cwt. 


1 Years. 

Acres. 

Gron th. 

Sold for. 

Average 
per Acre 

1 


cwt-J 

£ 

cwts. 


lS3j 

274 

315 

ms 

11 


1838 

30 

245 

801 

8 


1837 

28 


727 

7 


1838 

251 

298 

1202 

11 

I ifisa 

211 

329 

939 

15 

, 1810 

22-i^ 

11 

79 

0 


1841 

224 

223 

1316 

9 


1812 

223- 

228 

962 

10 


1813 

254 

274 

1523 

10 


1844 

251 

78 

549 

3 










54 QUALITY AND KEEPINa OF HOPS. STATISTICS OF 


CHAPTEE V. 

QUALITY AND KEEPING OF HOPS. STATISTICS OF OULTUBE 
AND PliODUCTION IN ENGLAND. 

The following extract from Tizard gives an opinion on some 
of tlie varieties of hops ; 

“Farnhama,” lie states, “are in liigh repute, tliougli not 
worth the price the brewer usually gives for them, unless the 
proximity of his residence he a consideration in their favour. 
The North Clays are rankest in taste, and fetch a better price 
with a certain class of buyers than those from Kent, though 
not generally so high as the Farnham variety. Those grown 
in the neighbourhood of Canterbury have been much prized 
for their superiority, hut that is not invariable. The produce 
of the county of Kent, though pre-eminent both for strength 
and flavour, differs according to soil and season, which are 
not always adapted to each other. The Wealds are cele- 
brated in some of the southern and midland counties, but in 
those more north, as Cheshire and Lancashire, the Worcesters 
are preferred for their mildness, and for the grateful sensa- 
tion they yield ; some use a few Sasses or Kents with them, 
but most brewers in the counties just referred to reject the 
growth of Kent as unpleasing to their customers. 

“ But however good the produce of any district may he in 
general, it must not he supposed that there are no had 
samples of those varieties. Such hags should he chosen as 
are heaviest, because it is the farina which gives weight, and 
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hops -wliicli lose a part of it from fine weather or over ripe- 
ness in picking or turning on the oast, will considerably 
diminish in gravity. 

“ They should feel clammy when handled, should he uni- 
form in colour, without greenish particles in the flower, 
and full of hard seeds, and farina or condition. Mould may 
he discovered in the sample by the strig of the flower being 
partly hare of leaf. Particular attention must also be paid 
to crust, proceeding from damp or had keeping, as it injures 
the quality more than age. 

“ New hops, like new teas, have a larger proportion of 
volatile oil than old hojis, and there is a strife amongst the 
growers to bring the earliest supply to the market.” 

English hops, well prepared and especially well packed, 
soon accpiired a high and merited reputation ; then Germany 
and Austria began to give increased attention to the culti- 
vation and preparation of hops, and selected fine and delicate 
species. There are several varieties distinguished on the Con- 
tinent, such as common hops, those in which the cones are 
formed of large and thick bracts, at the base of which are 
found small resiniferous yellow grains of an aromatic and 
bitter flavour. The Flanders hops have also large cones, 
thick with .short dense bracts and dry lupuline. The English 
hops are strong, of a rough flavour, the bracts and cones 
large. The German hops have the delicate bracts on the cones, 
of the colour of Sienna earth ; the lupuline grains are small, 
transparent, and oily to the touch, adhering to the fingers. 

It is highly necessary that brewers should have determined 
for them the quality of the hops they employ, because 
according to the quantity of aromatic matter which they 



56 QUALITY AND KEEPING OF HOPS. STATISTICS OP 

contain will the useful principles to he extracted he found 
more or less active. It is not, however, alone this hitter 
principle which is useful in brewing, because we find among 
the components of the hop, tannin, a colouring matter, gum, 
resin, &c., each of which elements has some effect upon the 
beer. Thus an analysis of hops shows the following : 


Water 14 '50 

Aromatic oil . . 0 ' 50 

Kesin 1.5 80 

Taumn 3 '02 

Gnm 11 ‘10 

Colouring matter 6 10 

Cellulose 48 ‘30 

Salts 0 • 28 


lOO’OO 

At the London Exhibition of 1862 this important product 
was represented by samples from every hop-producing dis- 
trict of England, from two British colonies, from twelve 
European countries, and from the Northern States of America. 

. The jury in their Report stated, that in regard to delicacy of 
flavour, brightness of colour, and perfection of curing, 
English hops maintain their weU-merited high reputation. 
In strength or amount of lupuline the hops from Bavaria 
and Bohemia can hai'dly be surpassed, while, for the most 
part, their curing was excellent. 

The samples from other German states (often represented 
as Bavarian) are generally of fair moderate strength and 
flavour, hut too often badly cured, and packed with too many 
green leaves. ^ 

Prance exhibited hops from Alsace and Lorraine, of ex- 
cellent flavour, but somewhat deficient in strength. They 
were carefully picked, and in some oases very well cured. 
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From Belgium most of the samples exhibited the usual 
fault of hops from that kingdom, being badly picked, with 
too much stalk and green leayes, and with a smell of smoke 
from bad curing. 

The hops from Canada and the United States still exhibit 
the disagreeable flavour which renders them guite unsuitable 
for fine qualities of ales. 

Hops were also shown from the Netherlands, Denmark, 
and Greece, but of very inferior quality. 

Portugal exhibited samples of wild hops, which seem to 
indicate the possibility of successful cultivation there. 

The hops must on no account he gathered until the seed 
is perfectly ripe, as it is only then that the hitter quality is 
fully developed. The ripeness of the hops can he ascertained 
by rubbing them between the fingers ; if an oily matter 
remains, with a strong odour, they are fit for gathering. 

The aroma, which is very agreeable, is extremely volatile, and 
hence the necessity for closely pacldng the hops, as is done 
in practice when they are to be preserved. Under any cir- 
cumstances, however, much of the aroma of the hops will be 
lost by keeping, a circumstance rendering it indispensable 
that they should be used as fresh as possible, especially in the 
manufacture of supez'ior descriptions of ale and beer. 

Preservation of Sops . — The hop plant cannot, like grain, 
be preserved for an indefinitely prolonged time without under- 
going some modification, even under the most favourable cir- 
cumstances, for its preservation. If hops are kept exposed to 
the air they deteriorate materially ; while grain may very well 
be kept to be employed the next year, hops, on the contrary, 
will have considerably declined in value, and this chiefly on 
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account of the lo&s of the volatile oil. The bitter substance 
which exists in hops does not appear to decrease, the tannic 
acid gradually diminishes in quantity ; and the volatile piin- 
ciple escapes from the plant and spreads in the atmosphere, 
or partly oxidizes, which gives the hops a disagreeable odour. 

Moreover, hops, like the leafy parts of plants, or the parts 
of the leaves which are not very thick, when they are exposed 
to contact with the air, are subject to a species of decom- 
position which on the Continent has received the name of 
verwesiing. The plant assumes a dark colour, and all its 
constituent parts are brought more and more into the do- 
minion of chemical transformation. It has been proposed 
to dry the hops and then to keep them from contact with the 
air, which would do away with, or at least lessen, two of the 
conditions which tend to produce a chemical transformation. 

Liebig pronounced in favour of sulphuring hops, and he 
rightly maintained the innocnity of this simple means of 
preserving a portion of the plant, which, without it, would 
rapidly enter into decomposition, and which by these means 
may he transported and preserved, without declining in value 
or acquiring any injurious property. He cited in support of 
his opinion the proposition of Braconnot, to preserve, by 
means of sulphurous acid, the vegetables employed for domestic 
use, such as chicory, asparagus, sorrel, &c. 

8 id 2 jhuring . — To preserve the lioiis they are usually sul- 
phured, that is, subjected to the action of vapours of burning 
sulphur, 1 lb. to 2 lbs. of sulphur being employed to 1 cwt. 
of hops. Old hops are sometimes treated in this manner to 
impart the colour and appearance of freshly dried hops ; hut 
the fraud cau he detected by the odour. The best method of 
testing for snljihnr in hops is as follows : A sample of the 
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hops i.s placed in a sulphuretted hydrogen apparaous, -with 
some zinc and hydrochloric acid; the disengaged gas 18 
passed through a solution of acetate of lead. 

If the hop.s contain sulphurous acid, sulphuretted hydrogen 
•n’ill be disengaged : 

(SO. + 2H. + 2H„0), 

and black sulphide of lead thrown down from the lead solu- 
tion. Better still is to receive the disengaged gas in a 
solution of nitropriisside of sodium, to which a few drops 
of potash ley have been added ; the slightest trace of sul- 
phuretted hydrogen imparts a beautiful pnirple red colour to 
the solution. (Wagner) 

Insect Dejn'eclators. — Although incidental mention has 
been made in previous jiages of the insect scourges of the 
hop grower, they may here be briefly summaiizcd. Among 
the insects injurious to the hop are the caterpillais of the 
ghost moth {He^Mus Inmuli), which gnaw the roots of the 
hop plant till the shoots are weakened, and the leaves droop 
in bright sunshine, the ajihides, or plant hce, known as the 
green fly {xiphis huinuli), the plant mito, or red spider (rlcct- 
rius telarius), and the wireworm. Curtis says the smaller 
wheworms are very often the larvto of Mater lineaius and 
E. dbscunis, and the larger ones of E. rujicanclis. Hops in 
Kent, Worcester, and Herefordshire are often reported to he 
injured by the wireworm. The Eev. E. Sidney, in a leoture 
on Parasitic Eungi, published in the ‘ Journal of the Eoyal 
Agi-icultural Society,’ vol. x., p. 394, states that hops are occa- 
sionally damaged by an erysiplie, having the habits of that of 
the pea, which seems to be in its early stage a peculiar mould. 

The vapoui’ of heated sulphur is usually tried for the red 
spider, and tobacco water is obnoxious to the aphides, 
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The scarcity or abundance of tbe boii crop entirely depends 
upon tbe ordinary prevalence or unusual plenty of these 
pernicious insects. Yain would be tlie attempt to clear a bop 
plantation of them, or to rescue any extensive crop from their 
baneful ravages. Even violent rain has but a partial effect 
in destroying them. 

Production in England — growth of bops in Great 
Britain is almost entirely confined to England, and there 
chiefly to special localities. The cultivation of this valuable 
plant does not vary very considerably now from year to year, 
although affected to some extent by fluctuations of price. 
Nearly 70,000 acres were returned as planted with hops 
in England in 1875, the largest acreage ever reached. 
Hop planting rather declines than otherwise, however, in 
counties where it is practised upon only a small scale ; but 
the following shows the present acreage and that of seven 
years previous in the principal districts where it is carried on : 



1B68. 

1875. 


flcrPB 

uci es. 

Hants .. 

2,517 

8,059 

Hereford 

5,50-1 

5,981 

Kent 

41,0S7 

43,014 

Suii'oy 

2,208 

2,318 

Sussex 

10,107 

11,30) 

Worcester 

2,430 

2,408 

Other Districts . . 

512 


Total for England 

64.455 

69,171 

Wales 

83 



04,488 

69,171 


About two-thirds of the acreage under hops, it will be seen, 
is in the county of Kent. The other counties in which hops 
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are planted to any extent are Sussex, Hereford, Worcester, 
Hants, and Surrey, 

The number of acres devoted to the cultivation of hops has 
long been steadily on the increase since 1693, when they 
were first successfully cultivated in Kent. The Eev. J. 
Wilkinson, in the ‘ Journal of the Eoyal Agricultural So- 
ciety,’ states, but I know not on what authority, that hops 
were grown in Kent as early as 1464, but did not come into 
popular use for more than a century. Indeed the accept- 
ability of our bitter beer is a modern and acquired taste. 
The Koyal Brewer of Eltham was enjoined (temp. Henry VII.) 
to put neither brimstone nor hops into the ale. 

It is perhaps worth the consideration of farmers in some 
counties where hop planting has not hitherto been intro- 
duced, whether it ought not to be tried. The opinion of a 
geologist, Mr. W. Topley, has been published to the effect 
that “ everywhere below the chalk escarpment hops might 
probably bo cultivated with great success, and the Vale of 
Pewsey, for instance, would seem especially suited for them.” 

In 1807 it was found that the hop grounds throughout 
England amounted to 38,218 acres ; this gradually increased 
tdl 1819, ’when it reached 51,000 acres; there was then a 
slight annual retrogression till 1826, when it reached again 
50,471 acres; then ensued a check until 1834, w'hen the 
tide tui-ned once more ; and in 1837 the lua.yiu-niTTi of the 
period was reached of 66,323 acres. The same gradual pro- 
gression and retrogression is noticeable in subsequent years, 
but in the last nine or ten years the increaso has been steady. 

The following table gives the acreage under hops officially 
returned, and the produce por acre, as far as can be ascer- 
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tained. I have not been able to obtain the acreage for 
the four years between 1862 and 1866. 


Year. 

Acres 

eiage Giowtli 
pei Acre 

Ytoi. 

Aci eg 

Average Growth 
pi r Acre 



cwts 

({IS 

lbs. 



cwts qi^ 

lbs 


38,218 

5 

1 

19 

1812 

43,752 

s 

0 

4 

1S08 

38,130 

13 

2 

2 

1813 

43,1,57 

6 

1 

16 


38,357 

3 

1 

17 

1814 

41,485 

0 

2 

3 

1810 

0Sj2G5 

3 

3 

25 

1845 

48,057 

0 

3 

0 

1811 

38,401 

8 

1 

24 

1310 

51,‘J18 

9 

2 

20 

1812 

38,700 

1 

2 

15 

1817 

.52,325 

8 

2 

0 

ISIS 

39,. 521 

6 

3 

15 

1818 

49,232 

8 

3 

20 

laii 

40,575 

7 

0 

17 

1849 

42,798 

3 

3 

12 

1815 

42,150 

0 

0 

9 

18.50 

13,125 

11 

0 

IS 

1810 

41,219 

2 

0 

19 

18.51 

43,241 

0 

0 

22 

1817 

10,293 

2 

3 

25 

18.52 

40,220 

10 

3 

26 

1818 

48,093 

8 

1 

27 

18.53 

49,308 

6 

2 

11 

1819 

51,014 

9 

3 

8 

1851 

53,8‘23 

1 

2 

15 

ISiO 

50,118 

5 

2 

25 

18.55 

57,7.57 

]2 

3 

8 

1821 

45,062 

7 

0 


1,850 

.54,, 527 

9 

0 

10 

1822 

43,557 

0 

2 

15 

1857 

00,07i 

8 

1 

11 

1823 

41,4,58 

1 

1 


1858 

47,001 

10 

0 

0 

1821 

43,449 

7 

0 

11 

1859 

45,005 

15 

0 

0 

1825 

40,718 

1 

0 

8 

1800 

40,272 

2 

0 

17 

1820 

50,471 

11 

0 

5 

1801 

47,942 

5 

0 

0 

1827 

49,485 

5 

rt 

O 

14 

1802 





1828 

48,305 

7 

1 

12 

180.4 





1829 

40,135 

1 

2 

25 

1804 





1830 

46,726 

3 

3 

17 

1805 





1831 

47,129 

7 

2 

20 

1806 





1832 

47,10] 

6 

0 

12 

1807 

01,284 




1833 

49,187 

0 

2 

11 

1S08 

01,455 




1834 

51,273 

7 

2 

18 

1809 

01,78.) 




1835 

53,810 

9 

0 

5 

1870 

00,. 594 




1836 

55,482 

7 

1 

20 

1871 

00,830 




1837 

50,323 

0 

2 


1872 

61,926 




1838 

55,015 

6 

1 

22 

1873 

0.5,270 




1839 

53,305 

S 

0 

15 

1874 

65,799 





44,805 

1 

2 

8 

1875 

60,171 




1841 

45,708 

0 

2 

12 







Mr. Lance, in his ‘Hop Fniinor,’ mates some slight diflerenoe in the 
aveiage yields up to 1S36, hut I prefer quoting the above figures, Tyhioh 
up to 1S53 aie upon tho anthoiily of Mr, Baxter, of the ‘ Susses Express.’ 
The jeers from ISflf aie computed fiom the official ncienge and duty paid. 
Since the abolition of tho duty only conjectuial estimates can ho made. 
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The average produce of hops per acre in England in periods 
of seven years was therefore as follows : 


Ih07-1813 

lbl4-lS'20 

1S21-1S27 

IbiS-lSSl 


Cwls 


On ts 

5‘oS 

1S35-1.S41 . . 

.. 6 20 

0-4S 

1S42-1S4S .. 

.. 7-70 

5 -IB 

lb40-lS5j .. 

.. 7-GO 

5-31 

lS5j-lSGl .. 

.. 0-75 


A hop acre difi'ers from a statute acre, and is considered to 
comprise a portion of land containing 1000 hop plants placed 
in rows, 6 or 7 feet apart, and equal, upon an average, to 
about two-thirds of the statute acre. 

The yearly average quantity giown in the ten years ending 
1854 was not quite thirty-six millions of pounds, while in 
the next five years the aveiage annual produce amounted 
to sixty-one millions of pounds, although upwards of 12,000 
acres of ground had heen taken out of cultivation for hops 
since 1855. In the year 1855 theio was an aggregate of 
57,767 acres of hop laud, and a sum oi 398, 3651.^ was paid as 
old duty on the hops gathsied and cured that se.ison ; hut in 
the next four years a consideraLle extent of hop gardens was 
grubbed up, aud in 1859 duty on 43,729 acres, amounting 
to 328,070Z., was paid to the Inland Revenue, and hop 
grounds were diminished 14,028 acres. On the total aboli- 
tion of the duty (an impost which for many yeai's had been 
a great source of grievance to the hop growers), the gardens 
were again increased, and have now attained the largest 
extent ever reached. In Kent, the most extensive hop county 
in England, hops from 33,000 acres were gathered and cured 
in 1870, and the early grounds averaged a yield of 14 cwt. 
to 16 cwt. an acre. Sussex, another important hop-growing 
district, cultivated 14,500 acres, and produced a yield from 
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18 cwt. io 22 cwt. an acre; but the crops were materially 
damaged by the gales in September, and many growths weie 
imperfectly cmed. In Berks and Hants, comprising hop 
districts of an extent of 3300 acres, a yield of 14 cwt. to 
IS cwt. was gathered. The Bev. 3. Wilkinson, writing on 
the Farming of Hampshire, states that the average expenses 
of all kinds for seven years growing hops amounted to 30f. 
per acre per annum. The produce was 12 cwt. per acre. 
The sorts grown were Grapes, Green bine, and Farnhani 
white bine. Herefordshire had under culture 6000 and 
Worcesteishire 3800 acres, and produced early crops of 
hops of good qualities, and 15 cwt. to IS cwt. an acre 
was gathered. Sui'rey is productive of a choice quality of 
hops, celebrated for their bright colour and superior aroma, 
and other properties essential for brewing pale and bitter 
beer, Farnbam is the chief district, 1100 acres were cul- 
tivated in 1870, and from 14 cwt to 16 cwt. an acre was the 
average gathered and ciu'ed. The other counties contributed 
3900 acres of hops. 

The free importation of foreign hops to this country and 
the large continental growths have occasionally decreased the 
value of home-grown hops. At WeyhiU great hop-fair in 
1867 the top price obtained for hops was 127. per cwt. ; and at 
the fair in 1870, 77. pei' cwt, was the highest value made. 
Many crops were deteriorated in value by the unfavourable 
picking season, and were imperfectly cured, and diminished 
in weight ; but it was estimated that the crops of the year 
1870 were equivalent to the old duty of 45 0,0 0 07. 

The ‘Brewers’ Journal,’ in pronouncing an opinion upon 
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the hop croj) of 1872, estimated “the out-turn at about 
350,0007 old duty, and this would give an aveiage of from 
lOi to 11 ewt. per acre all round. Kent and Sussex, with 
Surrey and Hampshire, had some 66,000 acres between them, 
perhaps more, and we must not forget that the Government 
returns are neither complete nor reliable.’^ We place the acre- 
age at 65,000 for all England, and some experienced Kent 
farmers agree with our estimate — nay, we have heard it set as 
high as 70,000 ; but this is clearly too much. How, we must 
reinemher when weighing the crop upon the poles that there 
are 1200 hills to the acre, each hill having three poles. 
Well, let us consider that we have these heavily-laden poles, 
some in Kent and Sussex 14 feet high, some in Farnham 
10 feet and IS feet out of the ground, and it may ho stated 
that one bushel to the hill (not pole) is not an extrava- 
gant assessment. Then we come to the following figures : 
SO bushels to the cut. gives 15 ewt. per acre, 90 bushels 
about 13 ewt. per acre, and 100 bushels 12 ewt. per acre. 
There are some large tracts where this must have been ex- 
ceeded, and, having studied this always difficult problem with 
a calm and unbiassed mind, we consider that we are dealing 
very reasonably when we place our idea of the old duty at the 
350,0007 quoted above.” 

Opinions vary as to the extent of the yield of 1875. In 
some places the hops which were much siioiled by mould 
came down light ; while in others they were perfection itself, 

* Papers on tho hop clibti’ict of Farnham, Ly Mr. H. Evoiskecl, may bo 
consulted in the ‘ Jouioul of the Royal Agrioultiual Sooiety of England,’ 
Tol. xiv , p. 40G ; and on the acreage yield of lio 2 rs iu Haiiipshiie, by tlio 
Kev. J. 'WilMnaon, ibul, vol. xxii., p. 303. 


F 
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being full of flower, bright, and clean, so that a crop of from 
lo cwt. to 20 cwt. per aero was not an uncommon estimate for 
the season. Allowing for small, or no crops at all, in certain 
blighted districts, Messrs. Babers, White, and Morgan, in 
their circular, estimated the English growth to be equal to 
420,000?. old duty, or more than thrice the amount yielded 
in 1874. 

In order to give the current opinion of other experienced 
parties, I quote the following different statements. 

Mr. M. Bruce Tate, manager of the Hop Exchange, 
London, writes : 

“ The season commences with relatively high prices, which 
may be ascribed to the following causes : (1) The absence of 
good quahty, and the reduced stocks generally of old hops ; 
(2) our new crop being much below an average; (3) an 
undoubtedly small crop in Germany, and short crops on the 
Continent generally. 

" As the result of a careful investigation, I should estimate 
our home growth to yield some 350,000 to 380,000 cwt , and 
the continental crop, all through, at about one-third of a full 
average. America is reported to have equal to about two- 
thirds of last yeai'’s growth, the quality being various, or 
‘ uneven.’ 

“It will be a natural deduction from the foregoing that 
foreign supplies to this country must he imusuaUy small ; in 
fact, I rather anticipate the probability of hops being exported 
to the Continent. Under any circumstances, prico at this 
moment is alone a bar to business in German hops on this 
side. That America and Belgium will have hops enough 
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and to spare, there is little doubt; still, German dealers 
have already been making, and will doubtless continue to 
make, free pui'chasea from both countries, thereby divert- 
ing from this kingdom supplies which otherwise would have 
come here. 

“ As regards quahty, the English crop is far in advance of 
last year. We shall have a fair sprinkling of fine, coloury 
stuff, with a fuU proportion of good medium, whilst really 
low quality will be comparatively absent, unless mould, which 
is more or less present in many districts, spreads to any 
serious extent ; but as picking is now rapidly progressing, 
the chances are against its doing so. 

Weighing carefully the general estimate of probabilities 
in connection with this market, I am not induced to fear’ any 
retrograde movement in prices, but rather to place faith in an 
upward tendency. 

“ As values have hardly settled down yet, the following 
quotations must be regarded as more or less nominal, more 
especially in regard to foreign : 


Kent, Mid and East 

.. .. S?. 

to 121. 

Wt.akl of lieut 

71. 

„ Oi. 9s. 

Sussex 

.. .. Gl. 

71. 10s. 

Eainlmm .. .. 

.. .. 9?. 

111. 

German— Slarlcet hops .. 

.. .. lil. 

201. 

Belgian — Poperinglie 

.. .. 71. 

71. 5s. 

Alost 

.. O/.lOi. 

71." 


A hop grower, in the ‘ Mark Lane Express,’ writing under 
date September 26, 1876, observes: 

" Picking being now over, something like an aecm’ate 
estimate of the crop can be formed. This is arrived at from 

F 2 
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statistics of each parish in every hop-growing district, the 
prohahle result being as follows, viz. : 


Di'-tnct, 

Acres. 

Yield 
pel Acie. 

Tothl. 



tss 

csvts 

ilid Kent 

17,000 

7 

119,000 

East Kent 

12,000 

0^ 

78,000 

■West and Korth Kent 

4,000 

3“ 

12,000 

Weald of Kent 

10,000 

6 

60,000 

Subse-? . . 

11,000 

6 

55 , 000 

Woicester and Herctuid 

9,000 

H 

13,500 

Suriey and Hants 

5,500 

6 

33,000 

Total 

68,500 


370,600 


Or equal to an old duty of 1S5,S00/. 


" Now, as to the foreign crops, I hold a circular under date 
lith September, issued by a leading brewers’ house, in which 
it states : ‘ Of the continental crops very little need be said ; 
they are short everywhere, and in some parts— in Bohemia, 
for instance — there is almost an enthe failure. A good 
general continental crop would probably yield, say about 
1,000,000 to 1,200,000 cwt. ; the aggregate estimate of 
this year’s produce is 260,000 to 300,000 cwt. ; the esti- 
mated annual consumption is set down at about from 

550.000 to 600,000 cwt . ; the stock on hand, including 
that with brewers, is assumed to be between 150,000 and 

180.000 cwt. It is therefore not improbable that foreign 
merchants will be buyers on our market, rather than sellers ; 
and we may here note that already a considerable demand is 
reported at New York for Bavaria, where prices of their 
growth are far above ours.’ 

“Having dealt with the home and foreign crops, lot us 
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turn our attention to the stocks of old hops on hand. It is 
said that brewers hold largely of yearlings: probably they 
do ; but if so, no one else does. Growers never held fewer, 
and the London merchants are admittedly bare of good 
colonred hops, the chief supply being low in colour, but, 
at same time, good, useful porter-brewing sorts, which will 
be wanted by-and-bye for consumptive pui-poses. If we look 
beyond yearhnga for a supply it must be disappointing, there 
being little or nothing left. The coming consumption, there- 
fore, will necessarily be upon the new crop and yearlings ; 
and putting them together, what is it to meet a large and 
growing demand for home and foreign requirements ? 
Another point must not be lo.st sight of, viz. the crop of 
excellent barley, which is already selling at very favourable 
prices for the brewers.” 

A writer in the ‘ Chambers of Agriculture Journal,’ in 
September, thus spealrs of the home and foreign hop planta- 
tions in 1876 : 

“ Another hop season has passed away, which has been 
marked in its course by somewhat unusual vicissitudes. It 
has differed totally from that of 1875, which will he remem- 
bered as having produced an enormous crop of indifferent 
quality; but it may be said to be more like that of 1868, 
which was also a year of heat and drought. In that year, 
however, persistent attaclca of red spider caused a short crop. 
In this year aphis blight has reduced the amount grown to 
less than half that of the abundant yield of last year. The 
bine came away weakly and backward in the spring, as the 
plants were, no doubt, somewhat exhausted by the heavy 
crop of the previous season. The Grapes, which are usually 
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much more strong and hardy than the Goldings, were espe- 
cially sleek of bine, ‘spindly,’ and sickly-lookiug in all 
districts ; in many places these were not tied, as they 
■would not furnish, until June, and in some oases not even 
then. Then came the aphides in swarms, which further 
affected the delicate plants and kept them hack, so that a 
portion of the bine hardly reached the summit of the poles. 
In parts of the plantation the aphides remained steadily, 
and multiplied excessively, so that a regular black blight 
ensued, which ruined the chances of a good crop in Here- 
fordshire, Worcestershire, North Kent, West Kent, the 
Weald of Kent, and Sussex, -with a portion of the Hamp- 
shire country. Though Mid Kent, East Kent, and Eainham 
were visited by the plague of flies, which duly bred lice, these 
disappeared as if by magic, just as the planters ■were getting 
their washing engines in order, and inquiring the price of 
soft soap, and it was curious to see part of the plantations in 
Kent black and blasted by blight, while the other part was 
green, and comparatively luxuriant. All districts, however, 
were deficient in bine; even in East Kent, which has held 
the sway easily throughout the whole season, the bine was 
not over plentiful at any time, while the Grape bine in all 
the Mid Kent district was ‘ platty ’ and short throughout, so 
that it was impossible that a large crop could have been 
grown had the weather been different. The heat and 
drought hindered the growth of the weak bine in a degree, 
and prevented the action of the artificial manures, such as 
rape dust, guano, and patent hop manures, that wore plenti- 
fully applied to force it up the poles. At one time these 
extreme weather influences were affecting all the hop plants, 
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even tlioae upon the Kentish rag, which generally stand any 
amount of heat ; and if the welcome showers had not come in 
the last week of August, the crop must have been very far 
short of that which has been realized. Notwithstanding the 
dryness of the atmosphere for eight or nine weeks together, 
mould was very troublesome, and threatened to run fast when 
the hop cones were developed. Enormous quantities of 
suljrhur weie applied, in many instances four or five ap- 
plications of it were made, which seemed to be of no avail 
until the wet came, when the mould, as a rule, was stayed, 
except in parts of East Kent, and here and there in Mid 
Kent. Mould literally defied sulphur in a few spots in East 
Kent, where some acres were left unpicked in consequence of 
it^ ravages. G-enerally speaking, the cultivation of the hop 
plantations was not so good ns usual in the winter and early 
spring, nor was the manuring so liberal, for the planters as a 
body had lost much money by the last two croirs, and this 
may in some degree account for the bad start made by the 
bine. 

“ The winter of 1875-6 was very wet, and not at all 
suited to the cultivation of heavy land ; the early spring 
was also wet, and the long spell of dry weather came upon 
the planters before they had succeeded in properly working 
the rain-battered soil, and in obtaining a good tiller for the 
rootlets and fibres. Olay lands in the Weald of Kent and 
Sussex were very rough and cloddy throughout the whole 
summer, and there was no chance of penetrating the surface 
or of pulverizing the clods before the fibres were fairly dried 
up. Planters assiduously washed tbe plants in many cases in 
the W'orst blighted districts. Some washed as many as four 
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or five times, and were rewarded for their perseverance with 
a crop of from 4 to 5 cwt. per acre. Others took the chances 
of the blight going away in time to allow the plants to 
recover ; but in most cases recovery came too late, and the 
bine had been too completely exhausted by its enemies to 
make a fresh start when the showeis arrived. 

“ Though the rains came late, they wore of infinite service 
to the healthier part of the plantation, and added consider- 
ably to the amount of its produce ; for even on the best soils, 
upon the ragstone, of which it is said that the hop plants 
there would not suffer in a summer quite without rain, there 
were evident signs of flagging energies. Bain, however 
plentiful and grateful, cannot make bine at the end of 
August ; all it did was to make the late bur grow out 
into goodly hops, and to cause the hops that were developed 
to become larger and hotter conditioned. Theie were great 
complaints of blind bine, and of the tendency of the bur to 
dry up and fall off, particularly in the Goldings, and the rains 
came just soon enough to atop this generally. In Sussex the 
rain increased the crop most materially, by causing every 
blossom, every tiny bur, to tmm into a fine sized hop. 
Blight had vanished in East Sussex before the rain, and 
the plants were in a fit state to derive all the advantages it 
could give, 

“ A much better crop has been grown in the whole of the 
Eastern Division of the county than any thought possible in 
the early part of August. Tons an acre have been grown 
in a few lucky spots, and the average of this district was 
about 7 cw't. per acre. The whole average for this county 
was much reduced by the small quantity grown in the 
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Western Division, where blight steadily held its ground 
throughout the season. 

“ Very good returns for the year were made at Eye, 
Peasmarsh, Northam, Brightlhig, Tioehurst, Wadhurst, 
Lamberhurst, and other parishes where the farming is 
generally high. The East Kent plantations suffered but 
little from blight. Mould vexed them considerably, so that 
pieces of hops were left unpicked here and there ; but, taking 
it round, this district grew more per acre than any other, 
and with some few exceptions its produce is of fair quality 
and of briUiaut colour. About 8 ewt. per acre, it is thought, 
has been grown heie. Some parishes where the cultivation 
was very good, as it always is, yielded from 9 cwt. to 12 cwt. 
per acre. Among these Bobbing, Paversham, Eainham, 
Hackington, Hardres, Petham, Selling, Chilham, may be 
cited, while the Ashford and the bastard East Kent dis- 
tricts were not so productive. In point of quality West 
Kent ranks next, having yielded an average crop of 7 cwt. 
per acre, of very good quality. The neighboui’hood of Maid- 
stone was much favoured. Excellent lots of Goldings of 
superior merit were obtained at West and East Earleigh, 
Linton, Otham, Langley, Zalding, Wateringbury, Mere- 
worth, Hunton ; some good managers in these villages 
having grown as much as 10 cwt. round. Korth and 
West Kent were hard hit by blight, and have hardly 
produced 4 cwt. per acre. About 6 ewt. per acre were 
grown in the usually prolific Weald of Kent, where blight 
did infinite mischief. Near Earnhum town the hop gardens 
escaped bhght, mould, and all disorder. Bine was not over 
plentiful, but about 8 cwt. of choice hops were gathered 
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there. The rest of the Surrey and Hants gardens were 
more or less blighted, and the whole return of the 5500 
acres has been estimated at about 6 cwt. per acre. No more 
than from 1 to 1^ cwt. per acre can be claimed for the 
Worcestershire and Herefordahu’e plantations, for the aphides 
grievously tormented them from May till August, so that 
they never had the ghost of a chance to get away. 

“ Putting the acreage of the United Kingdom at 68,500 
acres, which is very near the mark, the following table, 
giving the acreage of each district and its yield, will show 
the total amount of hops grown this year (1876) ; 


Cistuct 

Acreage 

Y1 Id 
pel Acie. 

Total 

Amount 

ISast Kent 

1 n 

cwia 

8 

IRI 

Mid Kont 


7 

i 1 

Noitli Kent 

HHn 1 

5 

HK i 1 

WestKtnt 

j |n 

4 

i 1 

Weald of Kent 

BQS 1 

6 

1 i 

Sussex 

BIK j 

0 

i i 

Wai'cester and Heioforcl 

HRC I 

1 


Suney and Hants 


C . 


Total 

68,500 


400,000 


Equal to an old duty of 200,0007, or an average of close 
upon 6 cwt. for each acre in cultivation ; rather less than the 
amount of an average crop. Partisans of the planters hold 
that considerably less than this has been reahzed ; partisans 
of the consumers, or of the merchants, hold that it is far 
under the mark. 

“ The ‘ Times ’ correspondent, writing on hops, puts the 
yield at some 600,000 cwt. this year ; an estimate absurd 
and ridiculous, as unfortunately is too often the case, in the 
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eyes of all wlio know liow short the hops came down 
everywhere, and how very many bushels were required for 
a pocket, not only at the commencement but throughout 
the pickhig season. 

“ Considering all the drawbacks of the year, drought, 
mould, and exhaustion, it must be said that the return of 
6 ewt. per acre all round is wonderful, and it is certain that 
it has not been exceeded by a pound. 

“ Throughout the whole of the Continent the hop crop has 
been short. With the exception of Belgium, no continental 
district has iiroduced anything like an average return. In 
Bavaria, Wurtemberg, Baden, Alsace, Galicia, Lorraine, and 
Burgundy, not half of an average quantity was grown ; 
and in Bohemia, in the celebrated provinces of Saatz, Ausoha, 
and Dauba, nothing like this quantity was obtained. 

“ Black blight, red spider, and drought made sad havoc in 
Austria, Germany, and Prance; the bine came away weak 
and unkindly, and could not grow away from its numerous 
foes. Prices axe very high at all the German and French 
markets, and higher still in those of Austria. From 13Z. 10s. 
to 16Z. 15s. are the prices now current at Nuremberg, and 
from 17Z. to 25Z. at Saatz. 

“ German merchants are already in the English and 
American markets, endeavouring to make good the defi- 
ciencies of their home supply. 

“ The Belgian growth is the same as that of the English, 
about 6 c^\t. per acre. There was a general attack of aphis 
blight in the early summer, but it cleared away in time to 
allow the plant to recover, and grew a moderate quantity. 
Prices run from 6Z. to 81 . for Belgian hops. 
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“ The latest accounts from America state that previous esti- 
mates of 140,000 hales as the amount of the year’s yield in 
that counti-y will not be realized, and that the quality is not 
so good as last j ear’s. Planters find that the hops have not 
come down according to their expectation in many of the 
States. Prices at present are about Is. ScZ. to Is. 4cZ. per lb. 
There will bo a considerable surplus for exportation to Eng- 
land and Germany, but nothing like the quantity, 50,000 
bales, that were exported last year to England from New 
York.” 


Quantity or Hors Ciiaiigcd and Amount or Ddtt Paid in Engund 
for each Year from the Imposilioo of tho Duty to it< Eciieal. 

The S'lanbei' of Acres under CulttMtion mil be futmd on page 02. 


Yoiira, 

No. of 

AtDownJ 



1 

No of 

Amounl 

lot 


I’uiiuJs. 

Duty 



Years. 

Pountla 

Duty 




Coniniouced 

June 1. 1711. 


1 

10,316,090 

i 

s. 

i. 


l 

s. 

,l 

1735 ’ 

42,989 

17 

2 

1711 

12,001,578 

50,323 

19 

5 

1786 1 

11,133,618 

40,306 

s : 

11 

1712 

7,202,890 

30,282 

8 

8 

1737 1 

13,018,913 

56,751 

2 

0 

1713 

5,530,571 

23,0.17 

1 

8 

1738 

20,961,008 

87,319 

14 

8 

1711 

3,41.0,119 

14,403 

19 

9 

1739 ! 

10, 976, 62, 5 

70,742 

IS 

8 

171.3 

10,792,103 

44,981 

6 

5 

1740 

9,091,220 

37,889 

15 

7 

1710 

4,882,007 

20,355 

5 

9 

1741 

17,983,509 

71,915 

6 

11 

1717 

13,108,719 

51,044 

13 

2 

1742 

10,916,218 

45,484 

10 

7 

171S 

3,GoO,S90 

15,005 

16 

3 

1 1743 

15,329,731 

63,899 

7 

3 

1711) 

21,001,980 

90,319 

13 

7 

' 1744 

11,210,819 

46,713 

1 

5 

1720 

9,158,795 

38,174 

12 

9 

1745 

8,338,614 

34,7.50 

19 

10 

1721 

11,703,819 

61,536 

18 

9 

1746 - 

22,063,451 

91,9.52 

0 

1 

1722 

11,037,956 

49,759 

6 

6 

1747 

15,159,786 

63,184 

10 

6 

1723 

7,206,041 

30,282 

9 

6 

1 1748 

20,950,964 

87,315 

9 

2 

172i 

14,087,559 

61,221 

0 

0 

1749 

8 , 713 , 4:10 

36,326 

8 

9 

1725 

1,505, SOI 

6,531 

12 

0 

1750 

17,:i23,123 

72,186 

6 

3 

1720 

20.301,038 

85,018 

10 

5 

1 1751 

17,796,648 

74,158 

4 

0 

1727 

1 16,059,259 

69,422 

12 

11 

1752 

19,724,648 

82,190 

16 

10 

172S 

1 9,951,830 

41 ,496 

9 

10 

1753 

21,875,072 

91,180 

4 

10 

1729 

1 11,025,922 

48,463 

0 

10 

1754 

1 26,962,204 

112,35.8 

13 

10 

17S0 

10,636,152 

44,345 

9 

6 

1755 

1 10,819,830 

.82,587 

IS 

6 

17.31 

! 5,583,380 

23,278 

14 

2 

1756 

11,622,8.51 

48,027 

0 

10 

1732 

8,107,933 

35,045 

13 

4 

1757 

16,749,242 

69,807 

IG 

1 

17:13 

16, 808,256 

70,311 

12 

8 

1758 

1 17,505,552 

72,998 

0 

7 

17;i4 

1 8,980,943 

37,448 

19 

7 


1 

1 
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Ql entity or Hora CHAnr.cD and Ahocnt or Dlty P iiD, Lc.—rcmfinneJ. 



1 ^o of 

Amount of 

1 


No of 

Anioniit of 


Ycula 

^ PiJiiiids. 

1 Duly. 



Poundb 

Dutj 




£ 

s 

d 



£ 

s 

d 

17, 

10,107,0-20 

12,113 

19 

11 

1 1304 

3/ ,009,000 

380,310 

16 

7 

ITblJ 

2s, 107, 13.1 

118,521 

10 

11 

1805 

0,s00,557 

57,223 

14 

8 

ITfjl 

10.li07.lS9 

SI, 781 

7 

1 1 

1800 

.31,959,040 

260,1.52 

3 

9 

17b2 

18,902,309 

79,115 

G 

6 

1807 

20,899,820 

171,210 

13 

1 

ITO.i 

21,20i,.5(i5 

88,350 

12 

0 

1,308 

02,588,270 

4,-)8,310 

2 

2 

17b-t 

l,riS,088 

17,201 

0 

7 

1809 

13,359,171 

111,337 

4 

0 

ITOd 

17.751,002 

73,9o9 

10 

0 

' 1810 

15,311,717 

127,879 

1 

1 

ITtjtj 

27,987,701 

110,027 

S 

^ 1 

1811 

32,781, S.)-2 

27,1,212 

14 

8 

I ToT 

0,211,727 

20, 013 

3 

9 

1812 

0,400,095 

53,35-2 

7 

5 

ITO'a 

27,110,22.1 

' 111,301 

It 

5 1 

1813 

27, 111,. SIS 

228,739 

14 

1 

ITo'J 

3,890,027 

1 10,212 

3 

3 1 

1811 

20, 028, 45s 

211,430 

13 

0 

1770 

21,299,157 

101,218 

5 

10 1 

1815 

25, 802,. 510 

215,509 

10 

8 

1771 

7,007,810 

33,217 

19 

7 , 

1,310 

0,003,812 

80,637 

0 

3 

177'1 

21,017,717 

102, 5s4 

10 

2 1 

1817 

13,882,901 

115,720 

0 

10 

177.i 

11,013, 153 

45,901. 

15 

5 , 

ISIS 

41, 6-28, 0% 

310,959 

14 

3 

1771 

3.3,320,210 

13s, 85 1 

0 

2 , 

1819 

50,. 51 0,920 

121,110 

17 

4 

1770 

in, 001, OSS 

41,708 

1 

10 

1820 

28,911,811 

210,910 

11 

11 

1770 

30,190,172 

125,825 

4 

7 

1821 

81,781,980 

2 il,S5') 

0 

7 

1777 

10,500,091 

43,701 

17 

.3 

18-22 

12,519,915 

3.51,. 587 

15 

4 

1771! 

38,116,157 

160,101 

10 

3 

1823 

5,131,115 

15,080 

15 

11 

1770 

12,737,910 

53,080 

4 

8 

18-21 

31,102,2.55 

259, OSo 

9 

2 

17i:0 

27,927,770 

110,3.18 

3 

3 

1825 

5,978,590 

■12,111 

15 

4 

17sl 

25 , hOi , 311 

107,770 

0 

1 

18-20 

57,227,167 

477,375 

13 

5 

17S2 

3, 112.308 

12,968 

12 

5 

18-27 

29, 4-25, ,112 

2 15 , 3j3 

11 

4 

1780 

15,801,792 

05,861 

2 

2 1 

1828 

35, 6b7, 212 

299,000 

7 

0 

1781 

19,7.-10,202 

82,233 

0 

11 1 

1829 

8,013,808 

00,7sl 

14 

9 

17j7) 

28, 519, -207 

98,019 

1 

0 

1830 

18,102,003 

153,850 

0 

7 

1780 

19,990,055 

83,330 

2 

1 

1831 

30,500.028 

301,100 

IS 

0 

1787 

8,813,819 

42,259 

5 

0 1 

1832 

29,012,100 

241,770 

1 

0 

1788 

29,978,410 

143,732 

IS 

2 ' 

1833 

32,747,311 

272,891 

5 

2 

17159 

21,170,855 

101,480 

11 

4 

1834 

39,587,497 

329,895 

10 

2 

1790 

22,308,215 

100,003 

11 

10 

ls35 

49,080,709 

409,055 

18 

3 

1791 

18,807,518 

90,110 

7 

1 

1830 

41,874.913 

348,9,57 

12 

2 

1792 

33,910,732 

102,082 

11 

7 , 

1837 

37,295,304 

310,794 

4 

0 

1790 

5,000,175 

23,971 

12 

8 1 

1838 

35,801,224 

298,313 

10 

10 

1791 

12,5-28,087 

203,790 

0 

2 

1839 

42,898,029 

3,57,18.8 

11 

0 

1795 

17,180,197 

82,340 

14 

7 

1840 

7,111,917 

362,255 

10 

5 

1790 

15,739,511 

75,170 

7 

9 

1841 

30,501,108 

200,908 

(i 

0 

1797 

32,881,261 

157,655 

18 

2 

1842 

35,432,143 

310,029 

0 

3 

1798 

11,771,587 

50,425 

1 

3 

1813 

27,302,730 

243,790 

S 

1 

1799 

15,293,3,35 

73,280 

16 

6 

1814 

20,285,094 

250,243 

0 

5 

1800 

15,229,379 

73,228 

12 

9 

1845 

.32,974.750 

283,020 

10 

5 

1801 

50,102,257 

241,807 

4 

0 

1840 

50,704,030 

443,057 

9 

6 

1802 

3,223,809 

33,024 

4 

0 

1817 

45,134,307 

394,921 

14 

0 

1.803 

41,201,001 

430,032 

0 

11 

1848 i 

44,343,985 

388,007 

17 

5 



78 QUALITY AND KEEPING OE HOPS. STATISTICS OP 


Quantitt op Hops Charged and Amodnt of Dpty Paid, &c.—coniimeil 


Years. 

No. of 
Pounds. 

Amount of 

Duty. 

Ycais*. 

No. of 
Pounds. 

j^Tiiount of 
Duty. 

1849 

16,650,915 

£ s. d. 

115,093 4 9 
424,702 3 0 

1856 

55,868,927 

£ s d. 

4SS,S50 9 3 

1850 

48,537,668 

1857 

47,717, .561 

417,526 2 4 

1851 

27,042,919 

2.36,623 1 10 

18.58 

53,125,100 

464,842 3 10 

1852 

51,102,494 

447,143 9 11 

1859 

GH,496,9.5uS 

599,346 2 7 

1853 

31,751,693 

277,807 9 10 

1860 

11,162,777 

60,767 7 1 

1854 

9,877,126 

86,422 14 1 

1861 

23,952,087 

149,700 10 10 

1855 

83,221,804 

728,183 14 3 


Repealed 

June 3, 1862. 


The lato of duty from 1711 to 1777 waa Id. per lb, 


1 1 ('6 

)» 

1/ /5 


Id. 

J? 

and 5 per cent. 

1780 

)) 

1782 


Id. 

J) 

.. 10 „ 

1783 

)) 

1785 

}) 

Id. 

» 

jj ib ,, 

1786 

7> 

1801 


Id. of 

a fai thing ptr lb. 

1802 

» 

1804 


24d. 1 

per 

lb. 

1805 


1839 


2d. 



1840 


1859 


2(i. 

}) 

and 5 per cent, a 

1860 

it 

1861 

)) 

Ud. 



Ho duty was charged on hops in Scotland, and the duty did not estend 
to Ireland, 


By a calculation, made from reliable sources, of tlie outlay 
paid for labour in picking, drying, and preparing tbe hops 
for market, it will be seen bow large a sum of money is put 
into circulation for labour, &g., in tbe process of bop gather- 
ing. Assuming tbe number of pockets grown at 530,000, 
there wonld be paid in round figm’es — 


Picking (105 bushels to each pocket), at £ 

6 bushels for Is 4G3 , 234 

Binman, each pocket 28 62,911 

Measurer, poke hoy, and bookkeeper, nt Is. , . 2C , 470 
W car and tear of pokes and bin cloths, &o., at 6tl. 13,235 

Drying and treading, at 2s. Gd 66, 177 

Sulphur, at Gd 13,23.5 

Duel, at Is. 3d 

Cloth for packing, at Ss 79,412 

Carting and drawing, at 25. 3d. .. .. ,, 59,559 

Insurance, at 3d ,. 6,617 

Total £780,880 
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Eop FicJce7-s . — To give some idea of the number of people 
employed in picking hops, the following is an official return, 
kindly fui-nished me by the Secretary of the South-Eastern 
Eailway, for the last twelve years, of the number of hop 
pickers conveyed both up and down by special trains from 
and to London; no account being taken of those who tra- 
velled by ordinary trains : 



From London. 

Upturned. 

1SG.5 

ll.ODO 

12,000 

186G 

11,000 

13,000 

1SU7 

8,777 

10,694 

ISGS 

14,476 

17,288 

ison 

12,522 

13,458 

1S70 

15,045 

16,015 

1S71 

8,221 

10,839 

1872 

15,047 

17,233 

1878 

14,664 

16,933 

1874 

8,920 

10,033 

1875 

16,010 

16,412 

1870 

14,008 

16,. 352 


A writer in ‘Land and Water’ thus speaks of hop 
picking : 

“ There is something wonderfully soothing in the aroma 
of the hop. The pickers sleep well in the little huts or 
tents they have run up ; and the babies we have seen 
swinging in their hammocks between the tall bines under 
an open network of strobiles are invariably in the arms 
of Morpheus. The hop is classed as a narcotic, and there 
are many kinds grown — the ‘ red bine,’ ‘ green bine,’ and 
‘ white bine.’ The first produces small cones, but is said 
to resist the attack of insects best of any ; the green bine 
win stand poor ground, and the white bine is the most 
difficult to grow. It is also the one that realizes the 
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highest market price. The hops emit a very powerful 
scent when ripe for picking, and all good experienced 
growers watch for this peculiar odour, and begin at once, 
They pay more attention to this point than to the appear- 
ance of the hops. The wild hop is a very pretty, graceful 
climbing plant, but not equal to the cultivated female idant. 
It looks well in our hedges mixed with some of the beautiful 
autumnal berries that ripen about October ; but I am not 
aware that it is ever used medicinally. King Pepin is said 
to have been the first person (of whom there is any record) 
to have mentioned hops, and the passage occurs in a letter of 
donation, in which his Majesty speaks of ‘ humuloiaiee ’ ; but 
I fancy he will be better remembered in France for his 
efforts to conciliate Pope Gregory and the organ he pre- 
sented to the Church of St. Corneille at Compiegne, than as 
the proprietor of a hop garden.” 
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CHAPTEE VI. 

CDIiTIY.mON AND PRODUCTION ON THE CONTINENT OP 
EUEOPE. 

As tLe consumption of beer in most countries increases 
daily, so the production of hops necessaiily makes equal 
progress. 

At the recent Exhibition of Scientific Apparatus and Edu- 
cational Ajipliances, held at South Kensington in 1876, there 
ms shown a most interesting general map of the hop- 
giowing distiicts of Central Europe, by J. Carl and 0. 
Homan, of Hui-emberg. There were also shown special maps 
of several of the principal continental hop-growing coun- 
tries ; an “ agrarian, statistical, and general map of the 
Eiu-opean hop-growing districts on the Continent and in 
England;” “tabular geographical representations of the 
cultivation of hops and of the hop consumption of the 
whole world,” with a classification of the various sorts of 
hops, and comparative tables of the agrarian measures and 
commercial weights. These maps were exceedingly inter- 
esting, as showing the locality and extent of cultivation of 
a plant so important as the hop. 

Accoiding to the statistics exhibited at the Scientific Col- 

a 
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lection and at South Kensington in 1876, there -were under 
hops in Europe as follows : 




Hectares (of 

2 A uert'h) 

Ti eduction 



Germany 

Austria. 



Fimdcb 

RcaiofEuiopQ 
EngLmcl 

37,910 

7,711 

6,500 

4,000 

619 

25,696 

cwts 

177.111 

1)2,532 

97,500 

48,000 

8,4.54 

384,090 




82,4.36 

1,107,687 



The following, however, appears to me to he the true 
acreage under hops in various countries, as far as can he 
ascertained with any degree of precision, at the latest period : 



Ycm. 

AcrcH. 

C4imt Bnlnin 

1.S75 

CO, 171 

BaYatia 

1873 

51,823 

■\Vurtomberg 

1874 

12,, 525 

Bn den 

1872 

1,200 

Belgium 

1,871 

1(),0[)0 

Ilollrind 

1871 

171 

FianoG 

1872 

9,223 

Au'stiift 

1871 

17,770 

’UuLtod States 


20,000 

TaMiiniiia 

1871 

,561 

Victori.L & is'cw Zealautl 

1875 

126 


It is worthy of notice in connection with the extent of the 
liquor traffic in this country, that the English consumption 
of hops is by far the greatest of any country, far wMle 
England shows a consumption of 600,000 cwt., Germany, 
the next largest, gives only 321,000 cwt., and Austria 
100,000 cwt., the remaiaiag countries decreasing in quantity 
much more rapidly. 
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WuETEitBERO. — TIio Culture of liops iu Wurtemberg has 
occupied a great degree of atteution in the last ten years, so 
that the culture now extends over 12,000 acres, and is on 
the increase. Owing to the favourable conditions of soil and 
climate, the use of an excellent system of poles and iron 
wire, combined with skilful and rational processes of culture, 
the produce is generally in demand in wholesale commerce, 
and the export reaches a large figure. At the Paris Exhi- 
hitiou of 1807 there were forty-six exhibitors of hops from 
Wurtemberg, and at Vienna, in 1873, there was an equally 
good display. 

The following statement shows the extent and produce of 
hop cultivation in IVurtemberg in the twenty-one years 
ending with 1870. The hectare is about 2^ English acres : 



Acrodgi-* 

Total 

lYoUwte. 

Pro'lurc* 
pu ilectire. 

ljuulitj 


bf tircft 

t 

0 


isjn 

820 ■ 7 

0,778 

7-91 

3-02 

18jl 

870-0 

9 9’27 

2 • 55 

3-60 

IS.'j 

700 0 

10,. 172 

11-96 

9 • 07 

ISjG 

820-7 

8,255 

10 06 

2-G3 

lS.i7 

870 -0 

11. (0.4 

13-31 

2-75 

1858 

975-.-) 

7.070 

8 -lS 

3-39 

ISoO 

mi-.s 

10,850 

15-52 

2-72 

ISliO 

IuOl'5 

13,1,33 

10 07 

,‘i-lO 

1S61 

1004-1 

15,003 

9 -.56 

3-40 

lSlj 2 


32,909 

17-58 

2-65 

180.3 

‘J'AlJO-2 

•*1 , oOt 

11-24 

;)-oy 

l.SOI 

2484-2 

,‘)0,UCS 

12-35 

3-20 

ISO.-) 

2000-1 

39,74-2 

13-10 

2-60 

1800 

r»sii 0‘7 

.34,623 

9-11 


lSii7 

40i;.l- 2 

78,256 

16-78 

2-10 

ISOS 

,’■.112-7 

81,631 

15'b7 

3-00 

ISfJ'.l 

5030 - 5 

39,773 

7-01 

3-50 

1870 

5118-1 

70,692 

13-81 

3-09 

1.S71 

1709 -0 

36,404 

7*6:» 

2-50 

1872 

4813-0 

60,702 

12-61 

3-30 

1S73 

4900-3 

78,733 

15 ■ 0-1: 

2-80 


G 2 
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The degrees of quality in the foregoing table are indi- 
Gated by the following figures ; 1 is first-rate ; 2, very good ; 
3, good ; 4, middling ; 5 , inferior. The decimals show the 
approximation to the class below. 

Eeducing these to English weights and measures we find 
the statistics to be as follows : 


YCiTlH, 

Acicfl. 

Produce. 



lbs 

1867 

11,515 

8,764,672 

1870 

12,666 

7,521,584 

1872 

11,883 

6,708,620 

1873 

12,103 

7,845,152 

1871 

12,525 

5,680,416 


The total produce of hops in Wurtemherg was in 1873 
73,733 cwt., and as about 25,000 cwt. are required for homo 
consumption, the quantity available for exportation was 
48,000 cwt. 

Wurtemherg hops have a high reputation in neighbouring 
countries, as is proved by the success of tho Wurtemherg hop 
growers at Huguenau, where out of seventeen exhibitors 
thirteen received prizes. 

The principal hop-growing districts arc those of Eotten- 
hurg, in the Black Forest, and the Neckarki-eis. The harvest 
of 1875, 5000 hectares laid down, was below the average of 
twenty years ; the quality, however, was good, and though 
reports of promising crops in England and America caused 
sales to he made at the beginning of the season at the low 
price of 6Z. per cwt., on the failure of the foreign crops prices 
rose to 14Z. 10s., and remained at 12?. 10s., wTicli would give 
a value for the whole crop of a little over 600,000?. sterling. 
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OiHEE Gerje\.x States. — Hops in former times were 
^i^rown in BrauJenbourg, Pomerania, Saxony, and Silesia, but 
of late years the culture lias been greatly extended, prin- 
cipally in Hcu Toinysl f province of Posen), wbero bops have 
been grown since tbo seventeenth century, but then only 
in small quantity. Now the annual crop is large, the 
quabty equal to tbe bops of Bobemia and Bavaria, and tbe 
districts wbicb participate in this culture enjoy a degree of 
independence formerly unknowm, for an average crop repre- 
sents a capital of one niilbon and a half tbalers, or nearly 
a quarter of a million sterling. In tbe province of Posen 
tbe land under culture witb hops is upwards of 6000 acres, 
and continues to progress. The other provinces only grow 
enough for homo eonsum 2 )tion, in tbe manufacture of 
common beer, Posen alone exjmrting largely to foreign 
countries. The quantity of boqjs annually produced in 
Posen is estimated at 4u,000 or 50,000 cwt. 

Tbe improved cnlture of bops and tbe commerce m this 
product, which is now carried on at Neu Tomysl (province 
of Posen), and its neighbourhood, dates from 1838. At that 
period there was only grown about 300 cwt. of bops of 
an inferior quality, now a good crop yields 40,000 cwt. 
In 1860, when tbe crop only yielded 20,000 out., tbe 
reeeijrts were 2,200,000 thalers; in 1867 tbe crop was 
40,000 cwt, 

Tbe growth of bops is almost tbe solo means of existence 
of a population of about 10,000 souls, and has brought ease 
and comfort to tbe country, otherwise poor. Tbe sale is for 
tbe most part made to tbe hop dealers of Bavaria and 
Bobemia, 
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The following figures give the imports of hops into Ham- 
burg for a series of years : 


18(i0 .. 

Centners 
or Cw IS. 

.. 26,7.88 

1867 .. 

C titnprd 
01 Gwtfl 
.. 70,. 597 

1861 .. 

.. 50,235 

1868 ., 

. 98,2.80 

1862 ., 

.. 52,875 

1869 ., 

,. 72,623 

1803 .. 

.. 51,110 

1870 .. 

.. 15,206 

1861 .. 

.. 25,107 

1871 .. 

,. 88,528 

1865 .. 

.. 26,058 

1872 ., 

.. 50,010 

1866 .. 

,, 34,821 

1873 ,, 

.. 71,619 


Eavaeia. — The hop plant is cultivated to a considerable 
extent in Bavaria, particularly in the circles of Kezat and the 
Tipper Danube; the quantity raised varies, but has reached 
134,000 owt. a year, of which about half is exported. 

In 1803 there were 43,531 acres under hops, which pro- 
duced 15,090,992 lbs. ; since then the acreage under hops 
has increased to nearly 52,000 acres 

The hops of Spalt are the best, and the German and French 
brewers who make beer which has to ha kept long are obliged 
to employ Spalt hops with those of Saatz in Austria, which 
are the finest and most aromatic hops grown. These products 
are of a high reputation, and are the Chateau Lrifitte, the Clos 
Yougent, and the Johannisherg, as it were, of hoios of Conti- 
nental growths. Bavarian growths most resemble English hops. 

The districts where hops are grown in Bavaria are as 
follows : Spalt (town and rural district), Eindengen and 
Heidak, Holledau, Hersbruck and neighbourhood, Altdorf, 
Lauf, Sultzhaeh, Aisch and Zeimgrund, Bamberg and Foroh- 
heim, Franken and TVasserburg ; and in Bohemia, Saatz (town 
and district), Auscha, Dauba grunland, and other districts. 

The hop cultivation in Bavaria now occupies 51,823 acres, 
and the system of wire-fencing instead of hop poles is 
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gradually spreading, though the drying is still done without 
artificial heat in the sun instead of kilns. Nuremberg is 
the chief market for hojis for all Germany, and from 60 to 
70 million marks (i lb.) of hops are sold there every year. 

The following was an estimate of the foreign production of 
hops made four or five years ago, in cwts. ; 

Spalt, town district 2,100 

Spilt, rural district 10,000 

Kmden'TGn and Hpidak .. 7,000 

Holkdau 25,000 

Hersbruck and neighbourhood 12,000 

Altdnrf ., .. 9,000 

Lauf 6,000 

Sultzbach 8,000 

Aisoh and Zeiiugnmd 20,000 

Biinboig and Foiohbeim 12,000 

Fiaiiktu and IVasseiburg 6.. 100 


Total 130,000 

To which had to he added — „ . 

Centners 

Saatz, town 1,500 

Saatz, district 20,000 

Ausclia 25,000 

D.inba gmiiLind 30,000 

Other districts .. 8,600 


Total for Bohemia 85,000 

Upper Austri.1 9,000 

Prussian Poland 18,000 

Altmark and Brunswick 20,000 

Baden 13,000 

■Wurtemherg .. .. 25,000 


Total Gemiany 303,600 

Franco 40,000 

Belgium SO, 000 

• Total Continent 423,600 

The United States of America 50,000 

Total crop of foreign hops .. .. 473,600 
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Beaideg Bavaria and Bohemia, the chief Euroiiean coun- 
tries producing hops, it 'will he seen, are Upper Austria, 
Pomerania, Prussian Poland, Altmaik and Brunswict, Baden, 
Wurtemberg, Prance, and Belgium. 

Baden. — In the Duchy of Baden the produce of hops is 
increasing. In 1867, 30,000 cwt. were sold in Mannheim 
for 1,500,000 florins, against 20,000 cwt. in 1866. Pears 
are, however, entertained of an unfavourable nature sooner 
or later, owing to the immense increase in the cultivation 
of hops in all countries. 

There are now 4235 morgen of land under culture with 
hops. The morgen is equal to 0‘8896 acre. 

The hop trade of Baden is of great extent and importance, 
the average crop in good years being about 23,000 cwt. It 
is carried on in Mannheim by about 25 persons. About half 
the produce goes to Bavaria, Bohemia, France, England, 
Spain, and Portugal, and the other half is consumed in the 
country and in the other states of the Zollverein. The three 
first-named countries take the hest-qnality hops, and England 
the most ordinary sorts. The large hop trade with Bavaria 
and Bohemia is the result of the improvement in the cultiva- 
tion of hops in Baden, which has taken place of late years. 

Austbia. — In 1870 there were 17,770 acres under hop 
culture in Austria, which produced 7,710,444 lbs. In 1871 
the yield in Upper Austria was 9,403,856 Ihs. 

A pamphlet recently published by Herr Nobaek, of Prague, 
stated that the total number of breweries in the Cisleithan 
provinces, Austria, which in 1860 were 2794, in 1869 were 
reduced to 2471 ; in spite of this falling off in the number 
of breweries, the annual production of beer bad increased 
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from 11,495,723 eimers (IS gallons) to 13,9S'4,132 eimers. 
Bohemia alone prorlnees 5,65U,0S5 eimers ; Lower Austria, 
3,435,953 eimera; Moravia, 1,463,310; the provinces on the 
Adriatic coast, 2692. In Hungary, Transylvania, Croatia, 
and Slavonia, there were, in 1869, 318 breweries, producing 
989,532 eimera ; and in the frontier provinces, 31 breweries, 
producing 51,154 eimers. The total production of beer 
throughout the whole empire was 15,024,818 eimers, and 
the number of breweries 2820. 

In Hungary wooden pegs or short stakes are driven into 
the ground at such distances apait as it is intended to plant 
the vines ; and at longer distances — usually about 20 to 25 
yards— light poles are erected, with a height of from 12 to 
15 feet above the surface, so that there are parallel lines all 
over the ground of short stakes or pegs placed at certain 
distances, and projecting about 8 to 12 inches in height, while 
parallel rows of poles, from 12 to 13 feet high, cross these at 
right angles, and at from 20 to 25 yards distance apart. A 
stout wire is stretched horizontally from pole to pole all over 
the ground, while vertical wnes, or tight rope, made of any 
suitable material, are attached to the pegs and earned up and 
fastened to the horizontal wires, thug offenng a steady sup- 
port to the hop vines duriug the period of growth. At 
harvest time the ropes are detached and carried to the pick- 
ing stage with the vines, and the field cleared for the usual 
tillage operations, without the trouble and expense of shifting, 
stacking, and resetting the poles. 

This plan has been introduced into Wurtemberg, Baden, 
Bavaria, and other hop-producing countries with satisfactory 
results. 
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Exports of hops from Austria ; 



Qumtlty. 

Value. 


cuts 

floriii'i 

18CS 

75,0.81 

7,503,100 

18G9 

33,004 

3,309,400 

1870 

43,840 

4,384,000 


In Eoumania the hop is not yet submitted to any system 
of regular culture, hut the wild hops which grow in the 
woods are collected and used as a legume, and also in the 
manufacture of beer. 

Sweden. — The hop grows spontaneously, and has done for 
centuries in a wild state, in many parts of Sweden, as far as 
Jemtland, and it is cultivated in Northbothuia (66°), at 
from 30 to 50 miles from the coast. The most common sorts 
are an early kind, a lato variety, and the best and most 
sought after a variety with red bine and large reddish-brown 
cones. Many foreign sorts have, however, been introduced 
and tried of late years. 

Holland. — The following figures give the statistics of hop 
production in the Netherlands, as far as I have been able to 
ascertain it : 



Acics. 

Yield. 



lbs. 

1SG6 

395 

979,889 

1868 

lllG 


1869 

571 





1871 

435 


1872 

470 


1873 

518 


1874 

474 





the cootikent of eueops. 
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Bel&iuh. — Although hop cultivation is carried on in sis 
of the province^ of Belgium, there are only a small number of 
aiTOndi'seinents where it has attained any real importance. 
All the airondissements of Hainaiilt, with the exception of 
Tournai, cultirate the hop, hut in Brabant the culture is 
almost esclu'ively restricted to the arrondissoment of Brussels, 
in West Flanders to that of Ypres, in East Flanders to Alost, 
and in the province of Liege to the district of Liege. Beyond 
these localities we only meet with insignificant hop grounds, 
generally for the special wants of the grower. 

The Belgian hops of Popeiingho and its neighbourhood, 
and those of Alost, have a good reputation, hut the careless 
mode of gathering and dr ring are much complained of. This 
depreciation in the value might easily be remedied- by more 
care being paid to these essential operations. In 1846 
2232 hectares were under culture with hops; in 1870, 3960 
hectares, yielding an average of 1237 kilogrammes per 
hectare, 

In 1866 the division for provinces, according to the census, 


was as follows: 

Hcctnrea. 

West Fl.inders (Popeiingliu) lil9S 

Biiibant mill its Tidnity .. ., .. I.SiS 

East Elanderij aud its vicinity 493 

Hninault 448 

Liege 128 

Total .3915 


The number of acres under hops in English measure was, 
in 1.^66, 9781, and the produce of hops 10,801,646 lbs. 

The culture is now carried on on a much larger scale, 
judging by the great increase in the exports. Thii-ty years 
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ago they only amounted to about 1,200,000 lbs., now they 
exceed 11,000,000 lbs., and the local consumption of beer has 
also largely increased. In 1860 the quantity of Belgian hops 
exported, principally to France, England, and Holland, was 
only about 2,000,000 lbs., valued at 160,000?. In 180.) the 
exports were 5,570,000 lbs., valued at 243,000?., and in 1874 
over 11,394,000 Iba., valued at 590,400?. 

The imports of hops into Belgium were, in 1872, 284 bales ; 
1873, 167 bales; and 1874, 880 bales. In the latter year 
430 bales were received from Great Britain, 440 bales from 
Hambmrg, and 10 from the United States. 

The following table .shows the countries to which Belgian 
hops are chiefly imported : 



ISCO 

18lS 


kilof'roQin^cs 

Jiilogi tninuH 

Fiance . 

005, 03 1 

911,510 

En£<lanfl 

370,003 

090,635 

Holland 

131,071 

372,000 

Piinsni 

90, 4, OS 

127,113 

H.ansB Tow ns 

12.700 

91,S15 

Sweden and Noiwny .. 

10. 390 

18,753 

Donmailc 

0,015 

l,00cS 

Chili 

2,910 

1,731 

Other oounliies 

1,130 

2,212 

Total 

1,173.079 

2,050,203 


In 1851 Belgium exhibited fair samples of hops, and of 
several varieties, at the Great Exhibition, which ranked next 
to the Canadian in point of flavour. 

The Mayentz hops were also of good flavour and well har- 
vested, though rather small. 

At the various International Exhibitions held since, the 
Belgian hops exhibited were favourably mentioned. 
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Tlie following taWe shows the imports and exports of hops 
for Belginm for a series of years : 



* iMroPTs 

Es.roiiT3 


1 ijiiantiiy j 

Value 

Quantity, 

[ 

Vultip 


1 kill gi immp'i 1 

fr*inc=» 

kilognimirit s 

frmca 

1880 

i.!i,;-i;i7 ' 

6.')2,000 

1,173,679 

3,991,000 

ISfil 

41)2,3111 

740,000 

2,134,132 

5,335,000 

1882 

1,06 4, !)M) 1 

1,065,000 

1,701,071 

3,402,000 

lSt)8 

903,44') 

636,000 

1,633,466 

2,777,000 

1881 

1,249,285 

1,24'), 000 

1,389, 498 

3,3.35,000 

IStio 

796,624 1 

790,624 

2,530,203 

6,072,000 

1860 


1,770,000 


1,903,000 

ISO? 


1,912,000 


11,050,000 

186S 

2,130,488 

2,130,000 

1,958,841 

2,351,000 

1869 

2,337,14.) 

2,. 337, 000 

2,663,242 

3,160,000 

1870 

1,100,996 

098,000 

1,462,298 

1,020,000 

1871 


3,848,000 

, . 

6,714,000 

1872 


1,30.'), 000 

,, 

5,779,000 

1873 

1,247,000 ’ 

1,996,000 

, 4,127,000 

7,221,000 

1874 

' 1,221,000 

2,91.5,000 

6,179,000 

14,760,000 

Imports 

of hops, in kilogrammes of 2 \ lbs. : 


from 


1809 

1870. 


1 

kllng 

! k]lng 

kilog. 

Fniti-d King 

,doin . ..I 

i3i,(i.)f: 

1 47,198 

65,162 

FiaiicG 


1,100,798 

1 1,271,577 

4,52,227 

Zollv eroin . 



706,124 

009,009 

434,876 

Tot '1 

1 

2,130,188 

2,337,145 

1,159,996 

Exports : 


To 

ISGb 

1SC9 

1S70 



Xilcu 

kilo„r 

kilng 

United KwKclom .. .. 

1,121,944 

1,706,598 

602,055 

Holland 


340,884 

264,801 

330,967 

Franco 


446,676 

614,767 

448,038 

Total 


! 1,058,841 

2,633.242 

1 

1,462,298 
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Feancb.— The hoji is grown in the north of Erance and 
the departments of la Somme and Pas-de-Calais. 

The hops planted in the department of the Bas Ehine in 
1857 covered a superficies of 574 hectares (2-i acres each), 
and there were 120 additional hectares planted in the next 
eight years. In 1845 Franco imported 721,000 kilos, of 
hops; in 1855, 1,556,000 kilos. 

French brewers for a nnmher of years were accustomed to 
make beer without hops. They substituted for it coriander 
seed, wormwood, and the hark of boxwood; hut the bad 
quality of the beer thus made disgusted their customers, and 
they compelled brewers to ‘use hops as the only substance 
which can produce a wholesome beverage. 

In 1825 every inhabitant in Prance consumed but nine 
quarts of beer ; in 1837 this had increased to nearly twenty 
litres, and since then it has progressively increased. 

Beer is the popular drink of the departments of the North, 
Pas-de-Calais, and Ardennes. 

In 1859 the quantity of beer made was 6,696,761 hecto- 
litres ; in 1866, 8,078,478 hectolitres. 

In 1862 there were 11,920 acres under hops, which pro- 
duced 14,003,514 lbs. The yield per hectare was 1430 
kilogrammes (of 2 Ihs.), being an increase of 360 kilogrammes 
of dry cones per hectare over 1840. 

Hops occupied in 1871, 4203 hectares, the production being 
57,153 cwt., valued at 11,539,126 francs. 

In 1872 the acreage under hops was 9223 acres, and the 
yield of the crop 14,003,514 Ihs., or 40,706 cwt,, valued at 
162 frs. 62 c, the cwt. 
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This culture is only important in the following depart- 


ments I CwtH 

Nonl 23,010 

Haute Snnne ll,Gj+ 

Mc'urtlie-et-Moselle 7,002 

Outed'Or 7,300 

Aisne 2,S70 

Vu'ges 2,002 


Thus these sis departments produced 54,798 cwt,, or 95 per 
cent, of the whole. There are only thirteen departments in 
which it is grown. The loss of Alsace and Lorraine caused 
a considerable reduction, as these departments produced in 
1802, 20,500 cwt. 

The culture of hops was introduced into Alsace in 1S03, by 
the late II. Charles Ehrenpfort, of Haguenean. M. Ehrenp- 
fort had to overcome many difficulties, until the hops were 
at last admitted by the brewers of the country, who, accus- 
tomed to the use of German hops, would not use the native- 
grown. This state of things discouraged the first planters. 
It was only in 1819 that M. Ehi’enpfort succeeded in having 
his hops brewed in Alsace, by sacrificing several bales of his 
merchandise, which he managed to get a brewer of Strosburg 
to take, through the agency at first of a German merchant, 
and afterwards direct. The first successes obtained, other 
brewers were encouraged, and the cultine of hops gradually 
developed in ALsace. The best quahties are found at Wis- 
•semburg, Molsheim, and hfeuvUler ; and the whole production 
of Alsace at present amounts to about 40,000 metrical quin- 
tals (cwts.) every year.* 

‘Journal de I'Academie Nationals,’ 1S74, p. 433. 
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Switzerland.— The following figures giye tlie imjiorts 
of tops into Switzerland for a senes of years : 


Cwrtg 


18GD 

2110 

1801 .. .. 

.. 3391 

1802 ., .. 

. 3189 1 

1863 .. 

359.5 1 

1801 .. .. 

3715 

186S .. .. 

.. 4G01 , 

ISGG .. .. 

.. 4215 1 



Guts. 

1SG7 . 

. .. 3981 

1868 . 

.. .. 4186 

1869 . 

.. .. 4346 

1870 

. 4912 

1871 . 

.. .. 5918 

1872 . 

.. .. 58GG 

1873 , 

.. .. 7659 
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CHAPTEE YII. 

PRODUCTION ON THE AMERICAN CONTINENT. 

United States. — The hop plant was introclucecl into the 
British North American colonies soon after the first European 
settlements, and cultivated in New Netherlands in 1629, and 
in Virginia as early as 1648. 

In 1S40 the United States only produced 6000 bales of 
hops; ten years later, 1849, the production had increased to 

17.000 hales. The nest decade showed a larger increase 
than in any other product, the growth of 1859 reaching 

55.000 hale.s. The crop of 1862 was estimated at 80,000 
bales, that of 1863 at 65,000, and of 1864 at 45,000 bales. 

In 1845 the hops grown in North America were ; 

Bales. 


New England States .. .. .. .. 4250 

New York 4000 

Total 8250 


which was 2000 bales less than the previous year. 

Hop culture is now pretty generally diffused over the 
States ; Vermont, New Hampshire, and Massachusetts are the 
principal New England hop-growing States. According to the 
census of 1 849 the quantity of hops raised in the States was 
3,497,029 lbs., of which New England produced 707,743 lbs.. 
New York 2,636,299 Ihs., and aU the other States only 
253,987 lbs. 

In 1854 the growth was about 27,000 hales, of 200 lbs. to 


H 
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tlie bale, -wHcli was beyond the average of previona years by 
6000 to 8000 bales. In 1860 the produce of hops, aeeorchng 
to the census, was 5844 tons, and the value of the beer used 


in the States, 3,754, 400Z. At the previous census, 1294 tons 
of hops were returned, and 1,777,924 barrels of beer made. 

Little or no hops were grown in the Southern States. The 
chmata is unfavourable to the growth of the plant ; attempts 
have been recently made to grow it in the mountainous 
region of South Carolina and Tenessee, but the results have 
been insignificant. In the State of Kentucky five or sis 
bales were produced in 1873, in the more Northern States, as 
Ilhnois, Indiana, and Iowa, a small (quantity has been grown 
The only States where there is any important production are 
New York, Wisconsin, Michigan, and California. 


The production of hops in the United States, according to 
the last census of 1870, was 25,456,669 lbs, the principal 


producing States being the following : 

New Xoik 

Wisoonsra 

Galifoicia 

Midugaa 

Vermont 

Minnesota 

Maine 

Iowa 


Lb? 

17,558,631 

4,630,155 

625,061 

828,269 

527,927 

222,065 

296,850 

171,113 


New Hampshire, Ohio, and Pennsylvania produce about 
100,000 lbs. each. 

The crop for the Union in 1874 was estimated as follows: 


Bales 

New Yoik 50,000 

Wisonnsiu .. .. 22,000 

California .. .. 5,000 

Michigan 5,000 

Other States 10,000 


Total 97,000 
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In Maine there was a heavy yield of hops m 1874. In 
California hops of good quality are grown in the Sacramento 
and San Jose valleys. In 1874 the production amounted to 
nearly 10,000 ewt., which was sold at fiom Ql. 5s. to 77. 
per cwt., chiefly for shipment to the Eastern States. 

The entire consumption of hops in the States is estimated 
at 125,000 bales, so that about 30,000 bales of foreign hops 
would be required to meet the demand ; but the fact is, the 
supply firom Europe is much larger, because a considerable 
quantity of American hops is shipped across the Atlantic, 
where they meet with a sale, owing to their cheaper prices. 
They may be bought at from 4d. to 6d. per lb . ; while Bava- 
rian hops sell at Id. per lb. 

The following figures give the imports of hops into the 
United States, and their value : 



Lbs 

Dolllirs. 

ISfil 

8,836,000 

2,000,053 

1S62 

4,860,000 

603,808 

1S63 

8,864,000 

1,733,265 

ISfal 

.5,851,000 

1,217,075 

1865 

3,C02,734 

1,348,263 

1866 

350,000 

108,752 

1.S67 

1,001,603 

362,946 

1868 

.5.32.000 

264,129 

1869 

11,270,000 

1,627,248 

1870 

16,356,000 

2,545,734 

1871 

3,274,000 

.316,288 

1872 

3,061,000 

408,305 

1873 

1.795,437 

272,403 

1874 

117,358 

27,973 


The export of American hops to Europe in 1873 was 
20,000 bales, and the brewers of the United States had to buy 
about 50,000 bales, or nearly two-fifths of their consumption. 

H 2 
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The price of hops in New York in January, 1875, was as 
follows : 



Cents 


First quality 

.. .. 12 

to 

48 per lb. 

Ordinary 

.. .. 35 

J) 

40 


Of the Bast and West .. 

.. .. 35 

V 

40 


California 

.. .. 45 

1} 

50 

n 

1873 

.. ,. 15 

fi 

25 


1872 and 1871 

.. .. 8 

a 

15 



Cultivation and. Preparation in the United States . — The 
plant is propagated hy cuttings of the rhizomes, that are sent 
out from the main root annually, and have to he removed 
each year, which constitutes what is termed grubbing. This 
is performed in the spring, as soon as the frost is out of the 
ground sufficiently to permit that the young shoot or vine, 
after it starts, may not be broken off during the process. 

In Wisconsin the kind of soil found best adapted to the 
growth of the plant in the vicinity of Eeedsburg, Sauk 
county, is a rich, black, sandy loam, with a subsoil that will 
hold water well, enabling the vine to withstand drought. 

The locations found to be best adapted are elevated table- 
lands, where there is a free circulation of air, but shielded 
from heavy winds, which are very injurious to the fruit at the 
time of ripening, because these whip the branches against 
each other, breaking off some and causing the outer surface 
of the bracts to turn reddish brown, which greatly injures 
the appearance. 

In starting hop fields, the rhizomes removed by grubbing 
are cut into pieces 6 to 8 inches long, each piece containing 
two or three pairs of eyes, and planted as early in the spring 
as the weather will permit, usually in April, four or five 
pieces being placed in a hiU. The hills are usually sot 
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8 feet aiiart in eacli diieetion, and in straiglit rows. The 
hoj) plant does not yield the first year, bnt only in the second 
year, when the vine is trained on poles prepared for the pur- 
pose, 15 to 16 feet in height; two or three poles are set to 
a hill, and two or three vines are run up each pole. When 
three poles are used, generally two vines are run up each. 

The plant flowers about the middle of July, and remains 
in blossom from a week to ten days, when it expands (which 
is termed hopping outj and forms the strobiles of commerce. 
They soon attain their fuU size ; but are allowed to remain 
on the vine to mature until about the 1st of September, when 
picking commences. The picking is performed mostly by 
women and childi'en, who gather the fruit into boxes, the size 
of which is regulated by law. Each consists of a large box, 
usually made of pine or some light wood, divided into four 
equal compartments, each compartment measuring 3 feet long, 
1 J foot wide, and 2 feet in depth, and holding about 7 bushels. 

The pickers are arranged four to a box, each picking in 
one of the small compartments, which constitutes, when 
full, what is termed a box of hops. The average number 
of boxes picked per day by the pickers is two ; this varies, 
however, according to the activity of the person, some pick- 
ing three to four, and others only one to one and a half 
boxes. They receive generally from thirty to forty cents 
per box. The average weight of a box of hops when dried 
is about 10 lbs. The drying is performed in kilns, in 
houses which are built either of stone, brick, or wood. Stone 
or brick is preferred, but wood is mostly used in Wisconsin, 
and is plastered all the way up on the inside to the peak, to 
prevent the escape of heated air laterally. 
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TJie Jdlus vary in size. A common size is 16 x 20 feet, 
and 14 to 15 feet from the ground to the kiln floor, and about 
8 feet from the kiln, floor to the gable roof, ■which has an open- 
ing or cupola in the centre of the peak. The kiln floor is 
made of slats 1 inch by 2 or 2^ inches, set upon the edge, 
about 2 inches apart, upon which is spread a cloth, usually 
"burlap," coarse linen, weighing 11 ounces to the yard. At 
the bottom of the kiln, on each side, are one or two holes, 
about 3 feet long by 1 foot high, called air-holes, and closed 
by a shde. The heat is received from a stove placed on the 
ground floor, with the pipe running around the room in the 
form of a sq^uare, or parallel with the walls of the kiln, about 
5 or 6 feet below the kiln cloth, so as not to scorch tbe hops. 
The hops are now placed upon the kiln, and are spread from 
a foot to a foot and a half in thickness. The fire is then 
started gradually, with the air-holos open below, and the cupola 
open above, to admit a good current of cool air coming in 
from below, and allow the escape of the heated air from the 
top. The temperature is raised during the early part of the 
drying to 100°-120° Fahr., when the hops have become 
thoroughly warmed, so as to give out thoir moisture, which 
is commonly known as sweating. Brimstone is burnt on the 
stove for the purpose of bleaching. The quantity of brim- 
stone used varies according to the condition of the hop; 
when the hop is bright and free from disease, and a light 
green colour is desired, only two or three pounds are used to 
a Min of about twenty boxes; hut when a bright golden- 
yellow colour is required, or when the hop has been injured 
by disease or wind, then larger quantities are necessary, say 
from three to four pounds, or even as high as five or six 
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pouiids. Tie brimstone is placed in a little disi on tie 
stove, a small quantity at a time, and tiis is repeated until 
tie moisture is mostly expelled from tie iop. In some 
instances, vvien tie iop ias been injm-ed, or become brown 
on the vine, tie bleacbing process is desbed to be continued 
after tie natural moisture ias been expelled. In tiis case 
sprinkling tie bop on the kiln, or setting kettles of water on 
lie stove, are resorted to. The tine requi-ed to dry a kiln 
of hops is about twelve hours. Wien the hop is a little 
green, as at tie beginning of the picking season, more time 
is required ; and at the close, when the hop has become fully 
ripe and does not contain as much moisture, less time is 
required. The heat should be very carefully regulated, not 
running above 100^ or 120° Fair, in the commencement, as 
there is danger of scorching when the hop is full of moisture, 
then gradually increasing the beat, as the process goes on, to 
140°-150° Fair. Great care is necessary, that the tem- 
perature is not allowed to recede duiing any stage of tie 
process, as the steam will settle back on the bops and give 
them a duU, darkish colour, which materially lessens their 
market value. The drying is considered complete when one 
hop out of four or five is found brittle as taken from 
tie surface of different parts of the kiln. Tie fires are then 
suffered to die out, and the hops allowed to remain on the 
kin until cool, the doors being thrown open to hasten the 
cooling. They are then removed from the kiln into a 
room, called a cooling room, where they are allowed to he 
nntil wanted for baling. They ought to he examined every 
day to see that they do not heat, which is sometimes the 
case when insufficiently dried. They should be allowed 
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to remain in the cooling room fomr or five days before baling, 
or better, about two weeks, when not in baste to place them 
on the market, as they are not then required to be dried 
quite so much on the kiln, and allowed to finish in the 
cooling room, which makes a softer, silkier sample, and one 
not as liable to be broken and powdered in baling. 

Baling is performed in portable presses of sufficient power 
to make a handsome bale, weighing about 200 lbs. Care 
is necessary in baling not to powder and break the hops, 
as there is a great loss of strength by the lupuline sifting 
out, and it also injures the appearance, upon which tbeh 
market value largely depends. 

In the years of 1866-68 the yield reached the almost 
incredible amount of 2100 to 2500 lbs. pei’ aci’e, 2000 lbs. 
being considered a fair yield. Since then, owing partly 
to a lack of care in culture, caused by a decline in price 
for a few years below the cost of production, and the 
presence in the fields of the hop-leaf louse {Aphis humulus), 
the average has fallen ; this insect appears on the lower 
leaves of the vine about the middle or end of June. When 
the weather is favourable (warm, muggy weather especially), 
they increase so rapidly that they weaken the vine by sap- 
ping the juice ; they do not do much damage usually until 
the hop is fully formed and a few days before picking, 
when, if the weather is hot and close, two or three days 
are sufficient to almost destroy the whole crop. They 
penetrate the hop after it is formed and suck the juice 
from the tender bracts, and this piercing causes the juice 
to exude, which, in dry or bright weather, evaporates and 
does no damage ; but in damp, muggy weather the eva- 
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poration is so retarded that it produces decay at tlie point 
of puncture, the effect of 'which is a black spot, known as 
mould; and, when the lice are in sufficient numbers, the 
strobiles will he found to be almost entirely black inside, 
and are then nearly worthless. This and other causes have 
lessened the vitality of the vine to such an extent, that 
1200 to 1500 lbs. per acre is no-w a large yield, and the 
average yield will not exceed 600 to SOO lbs. per acre. 
The crop of the entii-e State of Wisconsin for 1874 was from 
17,000 to 20,000 bales, not over about one-half what it was 
in 1868. The cultivation of hops is, however, allowed to 
be more remunerative than any other class of farming, when 
followed for a succession of years. 

Canada. — Before 1852 Canada did not grow enough hops 
for her own consumption, for she imported 37,653 Ihs. in 
1850, and 16,694 lbs. in 1851. The growth in 1852 was 
but 224,222 lbs. The frosts there frequently kill the 
plants. It was only in 1848 that hops began to he exported, 
42,978 Ihs. ha'ving been shipped in that year, 

In 1849 the shipments were 24,687 lbs. and nine packs, 
valued at 3877 The following have been the sliipments 
fi’om Canada for some few other years : 



LLs. 

Value. 



£ 

ISSO 

29,182 

540 

IS.'il 

72,223 

1,570 

lSi)2 

47,683 

1,314 

1853 

8,741 

378 

1854 

165,868 

8,370 

ISGS 

220,457 

72,077 

1869 - 

411,842 

46,898 

1870 



1873 


320,280 
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Brazil. — Until a few years ago all the hops consumed in 
Brazil were imported ; but on account of the increase of 
home-made ale, the colony of San Leopoldo, in the province 
of Eio Grande cle Sud, commenced its cultivation about ten 
years ago, and, favoured by the climate and the nature of the 
soil, it promises to succeed and to make progress, for the im- 
ported hops are not only injured by the sea voyage, but fetch 
a high price. Samples of the Brazilian hops were shown at 
the Paris International Exhibition in 1867. 
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CHAPTEE VIII. 

HOP OULTUBE IK AESTEAIASIA 

Tasmania. — New Norfolk and the adjacent districts are 
well known as the principal hop-growing portions of Tas- 
mania. In the imihediate Tieinity of the town are numerous 
grounds, located on ships and flats of rich alluvial ground, 
both on the banks of the Derwent and those of the Lachlan. 
On the latter dams are made, and the soil hrigated by gravi- 
tation. On the Derwent it is generally necessary to pump 
the water from the river, and this is effected by steam- 
engines ; for though windmills have been tried, they have 
been given up, owing to the caprice of the winds, which 
frequently fad to blow, when water is indispensable. In the 
town and its immediate vicinity Mr. Eiddoch cultivates about 
14 acres of hops ; Mr. TurnbuU, 15 acres ; Mr, Allwright has 
about 16 acres on the Lachlan Creek; Mr. Terry, of Lachlan 
Mills , 13 acres ; Mr. Sharland, 12 acres, in different patches ; 
Mr. Downie, near the bridge, about 9 acres ; Sir Eohert 
Officer, about 6 acres. Mr. William Davis has about 5 acres 
on the Lachlan Creek ; Mr. W. E. Shoobridge, 20 acres ; at 
a greater distance, Mr. E. Shoobridge, the largest grower in 
the island, has upwards of 90 acres planted, 78 acres in full 
hearing ; Mr. E. C, Eead, of Eedland, the second largest 
grower, has 24 acres in hearing, and IG more planted. The 
area occupied by smaller growers is estimated to amount to 
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somewhere about 256 acres, making a total of 468 acres; in 
addition to which Mr. S. P. H. Wright ciiltiTates somewhere 
about 20 acres lower down the Derwent, at O’Brien’s Bridge. 
On the Huon Eiver a large area has been planted, and is now 
in bearing; so that, although it has been reduced in some 
districts, the total area under hop culture in the island must 
show an increase over that of last year, given in the Govern- 
ment statistics at 664 acres of all ages, which produced 
825,306 Ihs. from 627 acres in hearing, equal to a little over 
1300 Ihs., or about 11| cwt. per acre ; considering that 
some of the plantations were not at maturity and others im- 
perfectly cultivated, this may he taken as a fair crop, 
though in the New Norfolk district the yield was upwards 
of 13 cwt. per acre. 

Irrigation is almost universally practised, there being very 
few soils on which hops can be successfully grown without 
artificial watering. But in a few situations it can be done ; 
for instance, where the land lies low, with a porous subsoil, 
and near to a river or at the foot of a hill, where the subsoil 
is kept moist by soakage. To derive the greatest amount 
of benefit fiom irrigation both scientific knowledge and ex- 
perience are necessary, so that water may be given at the 
proper time and in the proper quantity, any excess or de 
ficiency giving a check to the plants and encouraging the 
increase of the red spider, which appears to be always present 
and ready to multiply and increase, to the injury and some- 
times total destruction of the hops. Instances are given 
where grounds over-irrigated have suffered to a serious 
extent, while portions of the same, lying above the reach 
of the water, were not at aU afiected. Though the climate 
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is exceedingly faYourable for the culture of the hop, the 
mean diui'ual range for the first four months of the year 
being only 18’, yet a cold night occasionally occurs ; and 
should the ground at that time he fully iriigated, the flow of 
sap is sui’e to be arrested and stagnation produced, causing a 
condition of foliage favourable to the development and increase 
of the spider. Sulphuring has been tried as a remedy, but 
without success, though whether the experiments were carried 
out to a reasonable extent is doubtful. The usual plan is 
to gather the hops as soon as possible from the infested 
plants, and by destroying the plants preventing the insects 
from spreading. It is highly important that irrigation should 
be commenced in time, before the natural moistm-e of the 
soil is exhausted ; and it is of equal importance to leave off 
at the right time, though occasionally the water is let on to 
plants not quite ripe, in order to keep them green, when 
pickers are scarce. The common method of poling is still 
all but universally prevalent, though Coley’s plan has been 
tried by Sir B. Officer and a few others, and liked by all ; 
but the greater expense in the first instance is acting as a 
deterrent, and permits but a very slow extension. Manuring 
is another very important element in the attainment of suc- 
cess, for without an abundance of manure of some kind hops 
cannot at all be grown successfully for more than a few years, 
even on the richest soil. 

Mr. S. P. H. Wright has a very promising and well- 
managed hop ground, in a well-chosen situation on the banks 
of the Derwent, and close to the main road from Hobart 
Town. A creek flows through the ground, and supplies water 
for irrigation. The total area of the ground is 34 acres; 
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about Ato acres is in orchard and garden, and a large portion 
of the remainder planted with hops of different ages. The 
ground is quite flat, and therefore well adapted for irrigation. 
Kows of poplars and willows have been planted around for 
shelter, as the winds from the mountains are occasionally 
very violent. Several acres of ground have been reclaimed 
from the river, and, like the rest of the soil, proves of ex- 
cellent quality, as shown by the weeds upon portions not yet 
planted, which are of immense size. In consequence of the 
saltness of the water, it is found necessary to let the reclaimed 
land lie fallow for a year, until a portion of the salt is washed 
out of it ; some of the willows that were planted as break- 
winds having failed from the excess of salt in the soil. The 
varieties of hops grown are doldings and Grapes. They are 
planted 6 to 8 feet apart, one male to fifty females, though 
occasionally a bi-sexual plant (producing both male and 
female blossoms) is to be seen. They arrive at matmity the 
third year after planting. Three poles are placed to each 
hfll, their cost being 14s. per 100 ; 100,000 are on the 
ground, and, as they rarely last longer than three years, fom 
a very heavy item of expenditure. Creosote has been hitherto 
used for preserving the ends of the poles, but it is found to be 
too expensive ; and probably the ordinary plan of dipping in 
boiling coal-tar will in future be followed. A small portion 
has been poled on Coley’s principle, which has given entire 
satisfaction, and though much more expensive in the be- 
ginning, costing 60Z. per acre, is likely to prove economical 
in the long run. Mr. Wright has simplified the plan by 
making notches in the tops of the upright poles, instead of 
lashing two pieces of wire to each to receive the tops of the 
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sloping poles. Tlie present yeaa-’s crop is Tery good, and the 
hops are of excellent quality. The Grapes produce a much 
greater -weight than the Goldings, but the latter being finer 
in quality, bring a higher price in the market. The pickers 
are paid \\d. per bushel, and a woman who is a good hand 
can pick about 15 bushels per day. The season lasts fire or 
six weeks, and the money earned by the number of poor 
families who assemble from Hobart Town and the neighbour- 
hood conduces greatly to the comfort during the following 
winter of those who are sufficiently provident to make a 
proper use of it. But the aparaeness of the population is very 
likely to prove a hindrance to the increase of hop gro-wing, 
as already the growers are complaining of the shortness of 
hands ; for if the hops are not picked directly they are ready, 
deterioration in quality rapidly ensues ; and as hop merchants 
are very fastidious in regard to quality, the slightest injury 
to the sample, from discoloration or any other cause, brings 
down the price at an apparently disproportionate rate. 

To show the extent to which hop gro-wing is carried on, it 
may be added that in the New Norfolk and Hobart Town 
districts there are some 2500 persons, chiefly women and 
children, employed in picking. AU these earn from 4s. to 
5s. per day, at the prices paid by the proprietors of the hop 
grounds. 

Mr. Wright has receiving rooms, pressing rooms, and store- 
rooms ; and has erected an excellent kiln for drying, holding 
500 bushels of green hops, which, when dry, fill three bales 
of 2| cwt. each. The hops require twelve hours to dry, and 
are once turned in the time. The heat is derived from char- 
coal and anthracite, both obtained within a short distance. 
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As the hops must not be allowed to lie more than a few hours 
after being gathered until they are placed on the kiln, exact 
arrangements require to be made to keep the different opera- 
tions of picking, drying, and pressing all going on at the 
same rate. This is admirably managed by Mr. Wright’s two 
sons, who conduct the work in an energetic and business-like 
manner ; and, although refined and educated gentlemen, they 
not only superintend the work, but do not hesitate to put 
their hands to even the heaviest portions — one looking after 
the picking, and the other attending to the drying, packing, 
&c., one or other being on the spot night and day throughout 
the season. Stable and other kinds of manmn are used for 
the ground, but Mr. White gives tho preference to super- 
phosphate of lime. 

It would be difficult to over-estimate the value of this 
industry to the colony. As a means of employing labour 
alone it is invaluable. Hop growing is now one, indeed, is 
the most promising of Tasmanian industries, and regarded 
as a most remunerative employment. 

At the Lackland Cot estate, belonging to Mr. Allwright, 
the kiln for the drying of hops is a room about 20 feet square, 
having an air chimney in the centre of the roof ; the floor is 
constructed on the batten principle, rafters of hard wood 
being placed parallel with each other, with an inch space left 
between them. This floor is covered with a coarse hah-cloth, 
which lets the heat through, and upon this the hops are 
dried. In the room below the kiln is a large square furnace, 
with four fires, one in each face, and above this is what is 
called the fire-room or conductor ; a closely bricked partition 
rising from the furnace on either side, to the edge of the 
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ceiling, and so enclosing the heat helow the floor of the kiln. 
After being placed in the kiln the hops are turned with a 
wooden rake, and are dried until the leaves become brittle, 
and rub off easily. They are then removed to the cooling 
room, which is a large apartment under the same roof, 50 feet 
long, where they are laid in heaps, ready for packing or 
bagging. The plan adopted for packing hops is the same as 
that by which wool in the neighbouring colonies is packed, 
and the ordinary screw press, which is used for this purpose, 
communicates with the apartment below, which is the storing 
room. The hop pack is placed in the box, as in the case of 
wool, and the hops are then thrown in through the aperture 
in the floor of the upper apartment, and when this is full the 
screw descends, and the whole are pressed tightly into the 
pack. Before the hops are baled, they are passed through a 
coarse sieve of cane, which breaks them up thoroughly, and 
also removes any portion of the vine stalk which may acci- 
dentally have been overlooked in measuring. Mr. AUwright 
has every convenience attached to his kiln, and he expects it 
to answer his purpose admirably. 

At New Norfolk, the oldest hop-growing district, the 
average per acre increased from 607 ‘96 lbs. in 1868-9 to 
837 '45 lbs. in 1869-70 ; in the district of Hobart it in- 
creased from 148 lbs. to 611 ‘ 94 lbs. ; at Brighton, from 
250 lbs. to 400 lbs.; at Glenorchy, from 154 “80 lbs. to 
451 • 61 lbs. ; and so with other districts. The gross yield 
increased from 242 '268 lbs. to 415 '064 lbs., or 71 ‘32 per 
cent. 

There are now fourteen districts in the island in which 
hops are grown. 

I 
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In the Huon district hop growing has been established, 
and with the best prospects. There are many other localities 
equally favouiahly situated for the cultivation of this crop. 
The yield in New Norfolk in 1866 was 45 tons ; in 1867 it 
had increased to 70 tons; in 1868, 100 tons ; and in 1869, 
loo tons, which fetched from Is. to 2s. per pound. 

A return of the hops grown in the district of New Nor- 
folk, published in the ‘ Hobart Town Mercury ’ for 1870, 
showed that there were seventy hop growers, with 447 acres 
under cultiue. The produce amounted to 166 tons 16 cwt. 
1 qr. 20 lbs. It will he the hop growers’ own fault if Tas- 
mania does not soon supply aU Australia and New Zealand, 
if not entirely, yet mainly. 

Among the remedies which havo boon tried to deshoy the 
red .spider which has played such havoc among the hops during 
past seasons, are sulphur, dilute decoction of tobacco, and 
carbolic acid. Dr. Turnley is of opinion that a gallon of the 
common acid, to about two or three hundred of water, would 
he found strong enough for the object required. It is yet a 
debatable point whether the dilution could be applied with- 
out injury to the jilant itself, or its marketable ju'oduct. 
Dr. Agnew, after making a microscopical examination of the 
red spider, gave it as his opinion that the insect was identical 
with the Aearus ielarius, as figured in McInto.sh’s ' Book of 
the Garden,’ vol. ii. p. 77 ; although a later authority gave it 
the name of Qamasus ielarius, an allied genus of the same 
great class, Araclmida. It is ovipiarous, and many broods 
are hatched during the season. The ova are pirobably for 
the most part deposited on the under surface of the leaves, 
whence the young when hatched can extract nourishment ; 



HOP CULTUEE IN AUSTRALASIA. 


115 


but it is possible some may also be deposited in tbe bark 
of tbe bop poles, or even in tbe ground, -wbere tbe animals 
tbemselves are found in great numbers. The piesence of tbe 
pest is attempted to be accounted for in two ways. Some 
think tbe bop itself, from exposure to high winds, from scant 
supply of water or manure, or from other causes, first be- 
comes sickly, and thus favours or provokes tbe development 
of tbe spider. Others think tbe fault is not in tbe plant in 
tbe first instance; but that under some peculiar and un- 
known influence, wbetbor atmospbeiic or telluric, or by con- 
sent of both, vast developments of animal life lake place at 
certain periods, in a manner not yet accounted for. As to 
remedial measures, every suitable hygienic appbeation should 
be adopted, and due shelter from winds afibided. If the 
ground is found to be exhausted of any necessary chemical 
element, this should be restored, and proper quantities of 
manure and water fm’uisbed. From the numbers of tbe 
insects found in tbe bark, it is evident tho poles should be 
carefully deprived of their bark, and it would probably 
be advisable to soak them in tar before setting them up. 

_ Victoria. — In the second Progress Beport of a Eoyal 
Commission appointed in Victoria to inquire how far it might 
be practicable to introduce into that colony branches of 
industry known to be common and profitable among the 
farming population of continental Europe, published in 
1872, I find the following passage on this subject : 

“ Although hop growing may be neither a novel nor a 
foreign industry, it has been considered by us as one of great 
importance, and has commanded our attention. Tho first 
planters of hops in this colony were not acquainted with the 

I 2 
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practices elsewhere, and printed instructions were not easily 
to be had, if we except the few articles on this subject which 
have appeared in the weekly papers from time to time. 
Thus the pioneers in this branch of rural industry have had 
to acquire experimentally, as it were, their knowledge ; but 
they have proved parts of the colony to be eminently adapted 
for the growth of hops. Labour was scarce and dear at 
picking time, and the casting part of the work was not 
understood, so that the pecuniary returns were at first disap- 
pointing ; but experience has convinced the growers that 
further knowledge is alone required to render their hop 
gardens highly remunerative. To supply this in part Mr. 
Howitt obtained from Kent plans of the most approved kilns 
or oasts, which he kindly placed at the disposal of the Com- 
mission. And it may he encouraging to say that in Gipps- 
land very simple kilns have been erected of rough materials 
and at moderate cost, with which complete success has been 
achieved. But this result was not obtained by the means 
before alluded to, hut by the skill of an experienced hop- 
curer, who was engaged at other work, until he learned from 
the published reports of our proceedings that practical know- 
ledge of the kind was needed by the growers of hops in a part 
of the country with which he was not previously acquainted.” 

Wherever beer is made hops form a serious item of expen- 
diture, and it is probable that within a few years enough may 
he grown in Yictoria to supply the demands of the colony, 
even if they were not readily obtainable in Tasmania. Hop 
gardens have been made in Gippsknd and in the Ovens 
district, and the plant tried successfully in other parts of the 
colony. Of the prospects of this branch of agricultural 



HOP CULTUEE IN AUSTEALASIA. 


117 


industry in North Gippsland^ a settler near Bairnsdale thus 
speaks : 

“ The -writer has expended a large sum of money in hop 
growing; soil and climate admirably adapted, but labour 
scarce and dear at picking time. With cheap labour this 
industry may be extended almost indefinitely in the valley 
of the Mitchell. Hop plants two years old produced last 
year (1872) 11 cwt. to the acre, and upwards, within half a 
mile of Bairnsdale.” 

Did space allow, I could add the testimony of many other 
growers of hops in Gippsland. A gentleman residing near 
Ealey writes to say that ho has 11 acres of hops, which will 
be in full bearing this yeai-, and look very promising. These 
have since yielded upwards of half a ton to the acre. The 
only difficulty experienced in Gippsland was the picking and 
drying ; but proper kilns have now been erected, and as pro- 
perly cured colonial hops always fetch the highest prices, they 
will admit for a time of a somewhat extra cost for picking. 

This twining perennial unisexual plant has been found to 
yield enormously on river banks in Victoria, in rich soil, or 
on fertile slopes where irrigation could be effected, particu- 
larly so within the territory along the river valleys of Gipps- 
land, and other similar localities. A pervious, especially 
alluvial soil, fertile through manure or otherwise, appliances 
for in-igation, natural or artificial, and also shelter against 
storms, are some of the conditions for success in hop growth, 
and under such conditions the rearing of hops will prove 
thus far profitable in countries and localities of very difierent 
mean temperature. A dry summer season is favourable to 
the ripening and gathering of hops. On the Mitcholl Eiver, 
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in Gippsland, 1500 lbs, have been obtained from an acre. 
The plant might be readily naturalized on riyer banks and in 
forest valleys.* 

We find, then, that in this colony the hop grows in the 
greatest perfection. Of it a resident of North Gippsland 
says, in the official colonial ‘ Beport on Novel Industries ’ : 
“In reference to hops, which I cultivate, I sustained con- 
siderable loss last season from not having the necessary skill 
in drying and sowing, and having no books on the subject 
to which I could refer. With reference to my experience of 
their culture, I regard them as an unqualified success, pro- 
nounced by persons able to judge as being equal in one year 
to a crop planted three years in England ; and as a proof 
of their extraordinary growth, I may mention that they 
require poles several feet higher here. The varieties I culti- 
vate are the Grape and the Golding. This year I have 
extended my plantation, and pmqjose extending it as my 
means permit.” The opinions of many cultivators of this 
plant in Gippsland were furnished to the Eoyal Commission, 
and all agreed in saying that the hop is most easily reared, 
subject to no diseases as yet, and bears abundantly at an 
Gariy date. But all the growers have sufiered more or less 
from the want of knowledge in drying the hops and pre- 
paring them for market. 

In Victoria the production of hops was as follows ; 



1871 . 

1875 

Acreage 

131 

120 

, Pounds produced 

88,328 

99,621 


* Baion Mueller, on “ Select Plants readily eligible for Yiotorinn Indui- 
tiial Culture.” 
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la 1854 tlie beer brewed in Victoria was 1,306,165 
gallons, or 4|- gallons per bead of tbe population. 

In 1864 there were 74 breweries in Victoria, employing 
495 persons, in wbiclL upwards of 4,000,000 gallons of beer 
were brewed during tbe year. 

Tbe official statistics of tbe colony of Victoria give tbe 
following details respecting breweries in 1875 : 


Total number 107 

Hanrls smployGcl S25 

noises employed 6G3 

Diaya aud waggons 3G1 

Siisar used, lbs .. .. S, 816,801 

Malt used, buaUeh 070 , 928 

Hops used, lbs 988,863 

lieer made, gallons 13,653,531 

Vnliio ot luncliiuoiy and plant ii59 , SIS 

Value of limda .. .. £05,810 

Value of buildings £211,781 


The return, as compared with those made five years pre- 
viously, shows a falling off in nearly all tbe items. 

It is believed that the truth is understated in respect 
to tbe quantity of tbe different descriptions of material used, 
and of beer made. 

Quantities and value of hops imported into tbe colony of 


Victoria ; 

£ 1 


£ 

ISGO .. . 

. .. 20,4.50 

1864 .. . 

. .. 52,729 

1861 .. . 

. .. 31,364 

1865 ,. . 

. .. 48,179 

1802 .. . 

. .. 42,011 

1866 .. . 

. .. 70,263 

1863 .. . 

. ,. 03,839 




libs. 


Llis. 

1867 .. . 

. ,. 308,039 

1870 .. . 

. .. 644,717 

1868 ,. . 

. ., 583,343 

1871 .. . 

. .. 241,387 


There is a duty of 2d. a pound on bops imported into the 
colony. 
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South Australia. — Proofs of the successful growth of 
hops in South Australia are shown in the samples exhibited 
by Sir T. Kleinschmidt, of Lohethal, Mr. Bell, of Encounter 
Bay, and at Mount Barker, at the Exhibitions. It is true 
that there are not many favourable districts in the colony 
for the profitable growth of this valuable plant; but there 
is no doubt that in other districts besides the above named, 
suitable spots wiU be found. Dr. Schomburgk, the Colonial 
botanist, has tried ineflectually several years to introduce the 
male plant, which in a hop plantation is considered valuable 
for the production of seed, as it improves the flavour materially. 

New Zealand. — Hops are grown successfully in the pro- 
vince of Nelson, There is a rather extensive hop ground 
near the city of Nelson. 

The Nelson hop crop (1875) is thus spoken of in a recent 
number of the * Colonist ’ : “ We have much pleasure in 
publishing the following statistics of hop cultivation in the 
Takaka district, supplied to us by an esteemed correspondent. 
The writer adds : ‘ Notwithstanding the gardens in this dis- 
trict are only two years old, the plants have been wonderfully 
productive. The soil on the banks of the rivers is found to 
be very suitable for its cultivation, being of great depth, 
and of an alluvial formation.’ Mr. James Spittal, Lower 
Anatoki, 2^ acres, 4480 lbs.; Mr. James Bridger, Takaka 
Eiver, 1^ acre, 3551 lbs. ; Mi-. James Eeily, Waitapu, 
2 acres, 4480 lbs. ; Mr. Francis Y. Hicks, Motupipi Eiver, 
I acre, 500 lbs. ; Mr. Alexander M'Farlane, Anatoki, i acre, 
1120 lbs. ; Mr. Alfred Dodson, Long Plain Eoad, J acre, 
500 lbs, ; Mr. Edward Plummer, Uiiper Takaka, ^ acre, 
1120 lbs.” 
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In lie province of Ofcago hops grow very freely, and 
produce an abundant crop; whilst the steadily increasing 
demand and the prices ruling are great inducements to 
holders of land in favourable localities to grow shelter to 
protect the vine from the gusts of wind which prevail dining 
summer. It will take some years to produce a supply suffi- 
cient for the provincial trade ; meanwhile the introduction 
of a few hands acquainted with the growing, handling, and 
drying of this valuable plant would bo advisable. 

The brewing of this province is in high reroute, and 
although at present of large dimensions, it is not sufficient 
for the home trade and exportation. Dunedin is the prin- 
cipal centre of this business, six extensive establishments 
being in full work, and an additional one in course of 
erection. The estimate of the aggregate production is over 
1500 hogsheads per month.* 

There are two patches of hops cultivated in Taranaki, of a 
few acres in extent ; one in its fourth and the other in its 
thh'd year of plantation. These thrive well, and yield good 
returns. The soil and climate seem to suit the hop admir- 
ably, and growing them on a large scale would prove a 
lucrative speculation. 

Cultivation in India. 

The Indian Governmont having resolved to seek tenders 
for a supply of country heer to the large military canton- 
ments of Upper India, it becomes a question of urgent 
importance as to how far it is possible to naturalize the hop 
plant on the slopes and in the valleys of tho Ilimalayas. 

* ' Offloial Ilandboolc of Now Zoolaiid.' 
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The first attempt to introcliiee hop culture iu Cashmere 
was made by Captain (now Colonel) Montgomery, of the 
Trigonometrical Survey. His hop garden was of very 
humble dimensions ; but the plant thrived satisfactorily, 
and flowered regularly even after he had quitted Srinuggur. 
The flower and quality of these hops were pronounced excel- 
lent by the manager of the Murree Company, who had 
obtained a small sack of them ; the only deficiency he 
observed was that they were wanting in the pollen or yellow 
dust, which is supposed to be an important ingredient of the 
genuine Kentish brew. It was suspected that the pollen 
had evaporated through solar exposure, and to ensure its 
retention kiln drying will therefore have to be employed. 
The encouraging success attendant upon Colonel Mont- 
gomery’s trial hop garden induced Mr. Whymper, manager 
of the above Brewery Company, to start the experimental 
gardens referred to. 

The experiment of growing hops on a sufficiently large 
scale is now being tried at Srinuggur, on three separate 
localities in the Cashmere valley, the exceptionally temperate 
climate of which renders it highly suitable to the growth of 
the plant. O^ierations were commenced early iu the spring 
of last year. About six hundred roots were planted in a 
plot at Srinuggur, obtained by favour of the Maharajah, and 
a quarter of these are reported to be in a thriving condition, 
and are already breaking into flower. Another ,plot, of 
larger extent, comprising some twelve acres, has also been 
planted ; but the soil is unfavourable, being low and swampy. 
For this garden 60,000 roots were despatched from Eng- 
land early in the year, and arrived at their destination in 
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Kay. Bnt tlie lieai and rough usage of the journey jiroved 
fatal to the greater number, and the English superintendent 
has stated that only about 15,000 were alive when taken out 
of the sacks. These have been planted with great care, and 
a large percentage of them gives promise of survival, to repay 
the very heavy cost already inciirrod in the experiment. 
Other experiments are being caviied on by Mr. Beck, the 
local agent for the company, in olher parts of Cashmere, by 
which thousands of plants will bo ready for transplanting 
early next spring. 

Hops are as yet but of small importiince as an article of 
import, though they are steadily increasing in domaucl. The 
value of the imports of tho last four years, as given in the 
official returns for India, wero as follows : 


1S72 .')l»S 1S71 suio 

lb7a 5020 1,S75 n.ws 


Beer of fair quality is now made in some Indian hill 
stations, and is coming into extended use among civil resi- 
dents and the troops in tho hills. On tho plains, tho cost of 
carriage from the hills prevonfo this beer competing with 
imported beer. This country boor is all mado of imported 
hops, attempts to grow hops in tho neighbourhood of Simla 
and other parts of the hills having as yet been unsuccessful. 

Hops w'ould seom oven to be grown in tho Oliinoso onipiro, 
for in 1874, 550 piculs (133 lbs) wero shipped from tho 
port of Ghefoo. 
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CHAPTER IX. 

HOP SUBSTITUTES — IMPOKTS AND PEIOES OP EOBEIUN HOPS — 
BBEB STATISTICS AND MALT CONSUMPTION. 

The superiority of tlie top as an ingredient in our malt 
liquors depends upon the fact of its containing witliin itself 
several distinct and independent elements of activity, -wLicli 
the bitter herbs that have at different times been employed 
as a substitute do not possess. 

Professor Dragendorff, the eminent toxicologist of the 
University of Dorpat, has published in the ‘ Archiv der Phar- 
macie of Jeua’ for 1874, a most valuable paper on his 
researches into the nature of the bitter substances used in 
the brewing of beer. This has been translated from the 
German into French, by our mutual friend Dr. Jules Morel, 
Professor of Chemistry at Ghent, under the title of ‘ Sur la 
Recherche des Substances ameres dans la Biere,’* 60 pages; 
but I am not aware that it has yet appeared in English. 
It gives practical and complete tests, from largo experience, 
for determining the various adulterants that may possibly be 
■ used by the brewer. 

The use of hops for beer does not date very far back, as 
Bazile Yalentin is the first author of the middle ages who 
notices their use ; and it was in 1524 that the cultivation 
was first commenced in Flanders. From that country they 
were transported to England in the reign of Henry VIII., 
and soon spread over the counties of Kent, Essex, and 
Sussex. English hops well prepared, and especially well 
* Bruxelles : Jules Combes, 187 1. 
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packed, soon acquired a high reputaiion. Thon Gormany 
and Austria took up the culture, and hy careful selection 
obtained pure and delicate llaTourod plants. 

Now there are many principal varieties, as has already 
been indicated. 

Among the bitter and tonic substance, s which have been used 
as substitutes for hops are the bark of some species of pine 
and willow, cascarilla bark, quassia, gentian, colooynth, walnut 
leaf, wormwood bitter, clove.s, extract of aloes, cocculus indiciis 
berries, colocynth seeds, capsicum, belladonna, nux vomica, 
Ledum folustre, box leaves, Memjantlm trifoUnta, Onimn 
lenedidiis, Bryihrssa Genlauriwn, ground ivy, Daphne 3Im- 
reum, &c. ; recently picric acid has boon employed. Althougli 
all these substances impart a bitter taste to beor, they are 
inferior to hops. Many of them oonlaiu tho sniuo con- 
stituents, namely, tannic acid, a resin, a bittor extractive, and 
an essential oil. 

Cascarilla hark, used as a ionic, has very wholoHonio quali- 
ties, a pleasant and strong bitlorness, and was for somo time 
held in eonsidorahle repute among tho faculty. About half a 
centmy ago large shipments were made from tho J Bahamas, 
It was found upon adulteration with hops to roduco tho cost 
of that article, and for tho oucouragomont of tlio ho]) growers 
a prohibitory import duty was laid upon it hy tlio nomi' 
Government ; consequently it bocamo an uiiHaleiihlo i)ro(lnct. 

The list of the principal adulterants, with their scicniilic 
names, would soem to he as follows : 

Qiiflsaia wood Quus’ivt (minra, oJJiriHuUn, 

■Wild Eoeomaiy .. palnsiw. 

Wormwooa ox Absintho , A. miMlinu, 

\ llliu. .'ypiUUG, 

Water Trefoil ilenynnllm ti ifuliuta. 
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Blessed Thistle 

Cnicus heni}didus. 

Lesser Centaury 

Eiythraia Centaiuuim, 

Gentian 

Gentiajia lutea, cima) ilia, ^lC. 

'Willow balk 

Salix alba. 

Aloes ext 1 act 

Aloe i/). 

Colocyntb . . 

Cuoumis Colocynthifi. 

Seeds of Cooouliis iudicna 

Anamu ta paniculata. 

Meadow Saffioii 

CoUitcum (iutumnale. 

Balk at 

Daphne Mizci citm. 

Piuit of Cliillies 

Capiiicuni a'iinuum. 

Deadly Niglitfshade leaves 

Atiopu Belladonna. 

IlenbaiiG leaves 

Iltjoscyanius mger 

Seeds of Niix vomica 

Btiyohnos Niix lomicn. 

Cosoaiilla bulk 

Civton CasGCDiUa^ aud C. clcuteua 

Bools of 

Cm >/ophj/llata {Geum) lutcu. 

Giaiiis of Paindise, seeds of 

Ainomim Gtana Fwadisa, 

Ohiiotln, the plant .. 

Afjathotis Ghu ayta. 

Camomds, llowoia of 

Anthenw nohxhs 

Alehoof, or giouncl ivy .. 

Ilcic) u to rest) is. 


In the United States, Geniiana quhiqiiejlora, under the 
names of Indian quinine and ague -weed, and G. uiponaria, 
are esteemed fully equal to the imported gentian, Salhaiea 
angularis, the American Centaury, Sah. stollaris, and S. 
gracilis possess properties similar to the former. 

This genus of North American plants is closely allied to 
Erythrma, of which several species, E. Chihnsis, Oeniaurimn, 
Unarifolia, &o., are stiU employed in different countries as 
tonics, 

Stanislaus Martin states that there are met with occa- 
sionally in French commerce hops deprived of the principal 
part of their lupuline by means of sifting, thus keeping back 
the active principle, the inert cones being sold to pharmaciens 
and herbalists.* 

A year or two ago an important and influential meeting of 

* ‘Houblon Offloinftl, son alteration.’ Bull, de Xliorap., t. xlvii. p. 288. 
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gentlemen connected with, the hop trade was held at Maid- 
stone, to take into consideration what steps should be taken 
to cheek the use of deleterious articles as substitutes for hops 
in the manufacture of beer. The result of the meeting was 
that a large and influential committee, consisting of the chief 
hop growers in the county of Kent, and many hop merchants 
and factors of the Borough, was appointed, with instructions 
to form a deputation to wait upon the President of the Board 
of Trade, or take any other steps which might be deemed 
necessary with a view to prevent the use of deleterious mix- 
tures as a substitute for hops in the manufacture of beer. 

For the reference of those who desire to investigate the 
subject of hops more fully and minutely than it has been 
here treated, I may state that there will he found in the 
volumes of the ' Journal of the Eoyal Agricultural Society of 
England ’ various analyses, as, for instance, by J. 0. Nishet, 
on the mineral ingredients of the hop, and on the composition 
of the Golding and yellow Grape hops, vol. vii. p. 210-15 ; 
on the analysis of the flower, ix. pi. 144, and xiii. p. 474, by 
Way and Ogsten, si. p. 514; and of hrewera’ spent hops, 
siii. p. 498. Mr. S. Eutley has also a prize essay on the 
best mode of managing a hop pilantation, vol. ix p. 532. 

Finally, I bring this work to a conclusion with some 
statistics which may he found useful for reference. 

A few figures regarding’ the highest and lowest scale of 
duties for a series of years may not be uninteresting, or 
without use. 

Prom 1712 to 1750 the duty vaiied fiom G,526?. ni 1725 to 91,880/. in 1710 

„ 1751 „ 1800 „ „ 14,895/. „ 1782 „ 209,663/. „ 1794 

„ 1801 „ 1850 „ „ 15,46’5/. „ 1802 „ 269, 33U. „ 1826 

„ 1851 „ 1859 „ „ 47,369/. „ 1854 „ 398,635/. „ 1653 

In 1859 the duty was 328,070/. 
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The dates of the occasions when the payment of the duty 
on hops was deferred were: 1820, 1821, 1822, 1823, 1824 
1827, 1828, 1820, 1831, 1840, 1850, 1857, and 185a 

The seasons of 1855 and 1856 were conspicuous in the 
history of the hop trade, the former having produced the 
largest crop on record (over 83 million pounds), and the latter 
having presented the somewhat unusual phenomenon of a 
very considorahle produce immediately following so extra- 
ordinary a luxuriance of growth. The duty in 1855 was no 
loss than 728,183Z., or almost double the average of years. 
Prices were of course dej)reased by this excess of production. 
Four consecutive years of large produce, 1856 to 1859, 
necessarily brought down still further the price of hops, and 
thoy were sold in the market at rates which, inclusive of the 
duty, were for the most part unremunerative, and pressing 
applications were made by the hop planters of the kingdom, 
some 6500, for the postpouemont of the payment of the duty, 
and facilities for payment were granted from time to time by 
the Chancellor of the Exchequer. 

In 1603 several statutes and regulations were made for 
the curing of hops, which had to he carried out under the 
inspection of the ofScors of Excise. 

In 1710 a duty of 3cZ. per pound was imposed on all hops 
imported into England, and in 1734 a duty of Id. per pound 
was imposed on all grown in this country, which in 1805 was 
fixed at 2d. per pound, subject to a drawback of 10 per cent, 
in favour of the grower. 

In 1 840 a further duty of 5 per cent, was imposed upon 
the whole of the previous charge; the actual duty being 
thereby raised to 17s. 7Jd. per cwt. On imported hops, 


4 \ 
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until the passing of tlie tariff of 1842, the duty was Bl. 8s., a 
rate which amoniited to a virtual prohibition on importation ; 
previous to 1846 it was 4Z. 5s., and then reduced to 21. 5s. 
por ewt. Now abolished. 

The duty on foreign hops was reduced from If. per ewt. 
to 15s. on the 1st of January, 1862, and soon after abolished, 
and this has led to a large importation. 


iMi'oriTs or Foreign Hops. 



Cw ts 




Cttts 

1S40 .. 

107 

1852 

309 

IS84 . 

98,056 

1811 .. 

84 

18.53 

43,314 

1865 . 

82, 179 

1842 . 


1S54 

.. 119.040 

1S66 . 

81,687 

ISIS .. 

28 

1S.15 

.. 24,662 

1867 , 

296,117 

ISll .. 

207' 

1856 

15,987 

1868 

231,720 

1845 .. 

726 

18.17 

.. 18,711 

1869 . 

332,515 

ISlC 

:),2S'j 

1858 

13,000 

1870 

137,853 

1817 .. 

1,471 

1859 

2,220 

1871 

218,064 

1S4S . 

38*1 

1800 

.. 08,918 

1872 

13.1,965 

1810 .. 

5,205 

ISfil 

.. 149,176 

1873 . 

122,729 

IS.'O . . 

0,179 

1802 

.. 133,791 

1874 . 

145,994 

1851 

402 

1803 

.. 117,281 

1875 

230,444 


The average prices fixed by the Board of Trade for the 
computed real value of the foreign hops imported have been 
as follows ; 


1S35 

1860 

1861 
1862 
1SG.T 
iset 
1S65 
ISGG 
1S67 
lS(tS 

1869 

1870 


1 

J Han e Towns 

* HoUantl and 
Belginm. 

Unilefl States. 

£ H a. 

£ s 

d. 

£ t. 

d 

6 IS 0 

8 15 

0 

6 3 

0 

10 14 2 

8 16 

0 

6 19 

G 

4 3 10 

4 2 

« 

1 17 

2 

0 16 

4 IS 

5 

5 0 

5 

4 1.5 1 

4 1 

0 

3 IS 

3 

5 17 0 

5 6 

7 

5 12 

3 

5 12 4 

5 1 

6 

5 14 

2 

6 14 10 

6 3 

0 

7 15 

3 

5 0 3 

5 4 

S 

8 IS 

10 

3 10 

2 16 

2 

3 19 

0 

2 19 0 

3 10 

4 

3 13 

0 

3 7 0 

2 19 

0 

3 14 

0 


K 
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Id 1855 we exported 8904 cwt. of hops of British growth 
and 12,196 ewt. of foreign growth. 

In the last few years the exports have been as follows : 




roi-Pign. 


cwts 

twts 

ISGG 

22 ,sei 

13,221 

ISO? 

m.o.'io 

9,214 

18C8 

18,125 

S.OGS 

18C9 

13,738 

3,207 

1870 

17,428 

4 , 0(i5 

1871 

10,208 

5,0C1 

1872 

.31,215 

0,564 

1873 

33,802 

4,401 

1874 

9, SOS 

1,726 

1873 

13,110 

4,947 


The countries to which wo sent British-grown hops, in 
1875, were as follows: 


1 

1 1 

QimuilUes j 

Yalue 


1 

evst^ 

£ 


] To Belgium 

1,209 

7,137 


1 „ United States 

1.975 

8,198 


„ Eoiiiljuy niul Scinde 

197 

3,010 


„ Beugul and Biirmali 

095 

1,099 


„ Austialia 

7.S4S 

50,038 


„ other ooimliics 

1,825 

12,769 



13,140 

SG,C91 



The proportion of hops u'ecl in making beer yaiios ; beers 
for keeping or storing will have 2 lbs. to 3 Ihs. to 22 gallons 
to ensure their keeping. For ordinary beer 1 J to 2 lbs. wiU 
he used. Small heer, or table beer, will contain only the 
washing horn hops which have served to prepare strong 
beer. 

In 1863, the amount charged for brewers’ licences, m 
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the United Kingdom, was 934,829/., and in 1871 it was 
399,576/. 

TLers are no returns of the quantity of hops used by tlie 
breweis of the United Kingdom, but if wo estimate thorn to 
average 2 lbs. per barrel, it would have taken 547,296 cwt. 
for the beer brewed in 1873, for homo consiimplion iiiul 
export, nearly one-half of which would in all probability 
have been importecl. 

In 1871, when upwards of 15 per cent. le.ss boor was pro- 
duced, 201,398 cwt. of hops were imported, chiefly from 
Germany, the United States, Bolgiuin, and Holland • the 
exports during the same year amonnling to 1 5,300 cwt. 

Exjwts of Beer anil Ala from ihe Um'led Kingdom. 

In 1826 the shiiiments wero 53,013 harrolH; in 1828, 
59,471; and in 1830, 71,002 barrels. Since 1810, the 
annual exports have been aa follows : 




Jki rclH 



Ihini (h 

ISiO .. 

, 

174,018 

18.58 


.533, 828 

ISil .. 


148,099 

18,59 , 


011,130 

1S12 ., 

.. 

141,513 

1800 .. 


581,827 

1843 .. 


140,339 

1801 .. 


:17.S, 101 

1844 ,, 


160,830 

1802 ,. 


'101,.S27 

1845 ,. 


150,743 

1803 


19l,(!;)l 

184(1 .. 


133,383 

1801 .. 


T.)8,!).S1 

1847 .. 


134,005 

1805 .. 


.501,1107 

484S .. 


130,724 

18(iG .. 


501,170 

1849 .. 


135,(i‘)2 

1807 ., 


.518,H:13 

1850 .. 


182,180 

1808 ., 


19(1, 010 

1851 .. 


100,077 

1809 .. 


■mo. no 

1852 .. 


241,115 

1870 .. 


.521 , 1'.m 

18.53 .. 

. 

410,122 

1871 .. 


183, 1211 

1854 .. 


308,041 

1872 ., 


.522,(181) 

18,50 ,, 


381,411 

1873 ., 


GM1,9:I!I 

1850 ,. 


410,392 

1871 ., 


.599, •113 

1857 .. 


435,334 

1S7S 


GDI ,511 

K 2 
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The following figures give the proportionate consumption 
of malt per head of the population in the United Kingdom, 
in bushels : 


18^10 ,, 

1-59 

IS-Il .. 

.. 1-31 

1812 .. 

.. 1-32 

1813 

.. 1-30 

1844 . . 

1-34 

18‘lfl .. 

1-30 

1846 .. 

.. 1-49 

1847 .. 

.. 1-25 

1848 . . 

1-.34 

1849 .. 

.. 1-40 

IS.’iO 

.. 1-47 

180] 

.. l-4(j 


1852 

.. .. 1'48 

1853 

.. .. 1-49 

1854 

.. .. 1-29 

1855 

.... — 

1850 

.. .. l--i8 

1857 

.. .. 1-58 

1858 

.. .. 1-59 

1859 

.. .. 1-07 

IStiO 

.. . 1-45 

ISCl 

.. .. 1-61 

1802 

.. .. 1-50 

1SG3 

.. .. 1-07 


18G4 .. 

.. 1-75 

1805 .. 

.. 1-74 

1800 

.. 1-82 

1867 

.. 1'67 

1808 .. 

.. 1-73 

1809 .. 

.. 1-71 

1870 . 

.. 1-84 

1871 . , 

.. 1-72 

1872 . , 

.. 1-93 

1873 ., 

.. 1-98 

1874 .. 

.. 1-91 

1875 . . 

- 


Compilation of Beer . — According to a statement pub- 
lished by M. Gustave Nohacli, during the Yienna Exhibition 
of 1873, the foUowing is the proportional consumption of 
beer per head of the population in the leading countries. The 
first and second columns represent millions, as we have 
omitted the figures for hundreds. The litre, it may be stated, 
is efjuivalent to about If pint. 



Populalion 

Total 

Consuoiptlou 

Preportion 
pel Head. 



liticq 

litres 

Austria and Hungary 

3.1,014 

1,222,200 

31 -.50 

I-’i'ussia 

24,093 

927,190 

39-50 

Saxony 

2,550 

154, .528 

00-50 

Other part.-s of Northern Gerinany 

4,110 

200,299 

48-59 

Bavaria .. .. 

1,198 

920,703 

219- 00 

'Wurtemheig 

1,818 

2S0.10S 

1.54 -00 

Badeu .. r. . 

1,461 

41,895 

50 -no 

Alsucc-Lanaine .. »» 

1,038 

83,031 

51-00 

Great Britain and Ireland 

30,838 

3,508,2.19 

IIS' 00 

Belgium 

1,820 

700,000 

145'00 

France 

30,103 i 

700,000 

19-0(1 

STotherlands 

3,0.12 

i;j:),,172 

37-09 

Sweden * 

4,159 

.52,000 

14-,50 

Norway 

1,701 

2.1,310 

12-50 

RuBsia 

03,059 

974,090 

34-00 

North Amei'ioa 

38,050 

098,200 

26-00 
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According to this estimate, tlio Bavarians and Belgians are 
the greatest Leer drinkers, and after them come the English. 
In France and some other conntrie,? of Em-ope a gi'eat deal 
of beer ia smreptitiously brewed, so that the proportions are 
scarcely reliable. 

Number of licences granted to brewers in the United 
Kingdom, duty charged, and barrels of beer brewed ; 



No of 
Licences. 

j Duty, 

Eirrf'ls or Beer 
l?rcwcd. 

16ot 

4.7,201 

,S.7,330 


1JS55 


80,217 


18o'j 

11,670 

76,9GS 


18.17 

11,320 

78, 17i 

) 17,084,773 

IbuS 

■10,711 

1 70,700 

i 18,106,035 

1S.')0 

40,. 710 

78,701 

j 10,1.72,501 

1800 

10,388 

80,002 

20,840,006 

1801 1 

30,080 

.S1,2.S1 

10,531,100 j 

1862 ' 

3S,S20 

7.S,0C7 1 

10, 98!),. 313 

ibUo 

1)8,070 

802,008 

20,0.81,403 

1804 

30,. 70S 

' 31t,3s2 

21,360,101 

1800 

33.201 

332.8.71 

22,, 316, 830 

Ifetjfj 

38,210 

311,803 

25,388,000 

1807 1 

3S,12.7 

378,001 

25,206,005 

ISOS 

3fJ, 7oT 

.837,507 1 

21,301,841 

1869 

3*>, (30 Jr 

.055,672 1 

24,512,661 


1854 is for year ending the 5th January; the later years 
end Slst March. 

It is curious to note the gradual decrease in the number of 
brewers, from 45,000 to about 30,000 at the present time, 
which indicates the centralization of the trade in the hands 
of large firms. The prop>ortion of brewers in the difier-ent 
divisions of the kingdom in 1869 was a.s follows : England, 
35,287 ; Scotland, 249 ; Ireland, 128. 

In the year ending March 31, 1873, there were in the 
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United Kingdom the following number of brewers, maltsters 
and dealers, as shown by ibe amount paid for licences : 




Scotl mil 

IrelanO 

l>i ewers .. 

30, (571 

220 

113 

Maltstcis 

4,431 

400 

14,3 

M.ilt lu.iHlcia niicl dealoia 

24 

2 

s 

Bealeia and retnileiB in\ 
Ijcci / 

123,801 

1 875 

18,749 


Unitrcl 

Iviugdom 


31,010 

4,997 

144,425 


The following table gives the number of brewers in the 
United Kingdom in the year ending September 30, 1873, 
from wbicli it will be seen that tbe bulk of the beer is 
browed by some sixty large firms : 


IlH \S('H 

HiowerR 

No of 

UlCWmR over 

Uic\ilnK uiidci 

Bitwois 

baunla. 

biuiils 



1,000 .. 

21,110 

1,000 .. . 

10,000 .. .. 

. 1,S94 

10,000 .. .. 

.. 20,000 ., .. 

231 

20,000 .. 

,30.000 .. .. 

S2 

30,000 .. .. 

50,000 .. .. 

, . 63 

50,000 . 

.. 100,000 .. .. 

.34 

100,000 .. .. 

.. 1.50,000 .. ., 

0 

150,000 .. .. 

.. 200,000 ,. 

C 

200,000 .. .. 

.. 250,000 . 

1 

250,000 .. .. 

. 300,000 .. 

2 

300,000 .. .. 

.. 350,000 .. . 

2 

350,000 .. 

.. 400,000 .. .. 

1 

' 400,000 .. .. 

. 700,000 

5 


Beginiieis . . 

. 3,179 


29,929 


From tbe above statistics, we are able to form ,a tolerably 
correct estimate of tbe capital and number of bands employed 
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in the malting and hrewing trade of the kingdom. Pie- 
suming that one man is able to malt 30 bushels 2 ier dayj 
there mnst he about 12,000 men. engaged in the manufacture 
of malt. In the cultiYation of the barley, taking one man to 
35 acres, there are emjiloyed about 70,000 men. In the 
cnltivation of hojis, taking one man to 5 acres, there are 
employed more than 12,000 men. In brewing, a'^suming 
that one man is required for every 500 barrels brewed, there 
must he employed about 135,000 men. There are about 
145,000 dealers and retailcis of beer in the United Kingdom, 
and many of these emjiloy .several hands as tapsters, cellar- 
men, &c. Talcing into consideration all the accessoiy trades 
in connection with breweries, inohiding engineers, coopers, 
carters, &c., there cannot he far shoit of half a million hands 
employed in this important industry, and the capital invested 
must reach the almost fabulous sum of 200,000,0007 The 
brewing and malting trades yield to the State for duty, 
licences, &c., a revenue of almost 10,000,0007 

* Ml. T. A Poolcj, in ‘ ErititU Manntaetnxing Induitries’ 
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and Proportionate Parts— Transformation of System of Logarithms — Common Uses of 
Common Logarithms — Compound Wulriplicatiun and the lUnoininal Tlioorem — Division, 
Fractions and Ratio— Continued Proportion— The Stries and the Summation of the Series — 
Limit of Scries — Square and Cube Roots— Equations— List of Formula:, etc. 

Progressive Lessons in Applied Science. By Edward 

Sang, E.R.S.E. Crown Svo, cloth, each Part, 3r. 

Part t. Geometry on Paper — Part z. Solidity', Weight, and Pressure— Part 3. Trigono- 
metry, Vision, and Surveying Instruments. 
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On Dcsio-ning Belt Gearing. By E. ]. Cowling 

WKLcir, Mem. Inst. Mecli. Engineers, Author of ‘Dosigmng V.ilve 
Gelling.’ Fcap. Svo, sewed, 6f/. 


Arbitrations: a Text-book for Surveyors in Tabu- 

ktetlFoim. By Banisteh Fletciiee, F.U.I.B.A., Author of ‘Model 
Houses,’ etc. Ciown Svo, cloth, 5^, 

Contexts : 

What mattuis n\ay be subtiuttwl to Arbitratiou—Of the Sishmissioa— Of Rcvof-itiDn— 
Who may iVrbiUate— Powef; of the Arljitiator-% — Of Joint Arbitratciis and Umpires— Of 
Evidence— Of the Award— Of Coiti and Charges— Advice to PJauitills and Deleadants— 
Appciuiis of Eoims. 


A Handbook of Formula’, Tables, and Memoranda, 

for Archiii'cUiral Surveyors avd others engaged in jOinhhjig, By J, T, 
IIURsr, C.E. Twelfth edition. Royal 32mo, roan, 5 j. 

Containing : 

Formiilaj and Table*; fur the Strength of lUaicri.ils, Roofs, Water Supply, Drainage, Gas, 
and olhci maCteib useful to Architects and UuiJdcis— Information connected with Sanitary 
Englnt'enug — Meinoiaiidn on die ccvu.U Tiadei used in Building, including a Dc'crijitioii of 
Materials and Analyses for Ibices of Builders’ Work— The Piactice of Builders’ Measiue- 
niont— Mcnsuniioii and the Division of Land— Tables of the Weights of hun and other 
Building Mateiials—Cunstants of Labour— Valuation of Pioperty— Summary of the Practice 
in Dilapidations— Scale of Professional Charges for Architects and SurvfeyLir.s— Tables of 
EngUsU and French W<.lghts and Measures. 

" It is no disparagement to the many eicclleut publicatioos we refer to, to say that in our 
opinion this little pocket-book of Hiir;>t’s is the very best of them all, w ithout any exception. 
It would be useless tu attempt a recapitulation of die contents, for it appears to contain almost 
everyihhi^ that anyone connected with building could require, and, best of nil, made up in a 
compact form for carrying in the pocket, measming only 5 in. by 3 in., and about ^ in. thick, 
in a limp cover. We congratulate the author on the success of his laborious and practically 
compiled llttlii book, which hasicccivcd ni\quaUfit.d and deservtid praise from e^ cry profes- 
sional person to whom we have shovm it ."— Dublin Bailder, 


A Treatise on tla Use of Belting for the Trans- 

mis.no>i of Power-, with numerous Illustrations of approved and actual 
methods of arrangiiii; Main Driving and Quarter-Twist Belts, and of Belt 
Fastenings. Examples and Rules in great number for EHiibitiug and 
Calculating the Size and Driving Power of Belts. Plain, Particulai, and 
Practical Directions for the Treatment, Care, and Management of Belts. 
Descriptions of many varieties of Beltings, together with ch.apters on the 
Transmission of Power by Ropes ; by Iron andWood Frictional Gearing; 
on the Strength of Belting Leatlrer ; and on the E.vperiniental Investiga- 
tions of Morin, Briggs, and others for determining the Friction of Belts 
under different Tensions, which are presented clearly and fully, with the 
Text and Tables unabridg^. By John H. CoorEE, M.E. i vol., dany 
Svo, cloth, Ijr. 
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The Principles of Graphic Statics. By George 

Sydenham Clarke, Lieut. Royal Engineers. AVith 112 iUps'niitoits. 
4to, doth, I2X. 6 d. 


Spoils' Builders Pocket-Book of Prices and Memo- 

randa. Edited by W. YouNG, Arcliitect. Rojal 321110, roau, 45-. 6;/. 5 
or cloth, red edges, 3^. 6//. Published anunally. Seventh edition. 
ready. 


Long-Span Railway Bridges, comprising- Investiga- 
tions of the Comparative Theoretical and Piactical Advantages of the 
various adopted or proposed Type Systems of Coastructioa, v, ith numerous 
Forniulse and Tables giving the weight of lion or Steel required in 
Bridges front 300 feet to the limiting Spans ; to which are added similar 
Investigations and Tables relating to Short-span Railuay Ciidges. Second 
and revised edition. ByB. Baker, Assoc. Inst, C.E. Flala, crown Svo, 
cloth, 5r. 


The Builders Clerk: a Guide to the Management 

of a Builder’s Business, By Thomas B vles. Fcap. Svo, cloth, ir. 6/. 


The Cabinet Maker : being a Collection of the most 

approved Designs in the Mediteval, Louis-Seire, and Old-English styles, 
for the use of Cabinet Makers, Carvers, etc. ByR. Ch.irles. 96 plates, 
folio, half-bound, 2lr. 


The Elementary Principles of Carpentry. By 

Thomas Tkedgold. Revised from the original edition, and partly 
re-written, by John Thomas Hurst. Contained iu 517 pages of letter- 
press, and illusiraied with 48 plates and 150 wood engravings. Second 
edition, crown Ss"o, cloth, iSr. 

Section 1. On the Equality and Distribution of Forces — Sectioii TI. Resi-tance of 
Timber — Section III. Construction of Floors — Section IV. Construction of Raof»— Sec- 
tion V. Construction of Domes and Cupolas — Section VI. Construction of Partitions — 
Section VII. Scaffolds, Staging, aud Gantries — Section VIII. Construction of Centres for 
Bridges— Section IX. Coficr-dams, Shoring, and Strutting— Section X. Wgaden Bridges 
and Viaducts — Section XI. joints. Straps, and other Fastenings — Scctioxi XII. Timber. , 


Engineering Notes. By Frank Robertson, Fellow 

Roy. Astroii. Soc., late first lieiit R.E., and Civil Engineer Public 
Works Department in India, Svo, cloth, 12^. 6ff, 


The object of this work is to supply an exhaustive digest of all that is known on each 
subject, so far as is necessary and suiheient for an Engineer in practice, especially in India. 
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A Practical Treatise on Casting and Fonndino- 

including descript'onb of the modern macliineiy employed in the art, Ey 
N. E. Spretson, Engineer. With Sa plait's drawn to scale, 412 pp. 
Demy 8vo, cloth, iSr. 


A Pocket-Book for Chemists, Chemical Maimfactiirers, 

Melallur^istSi Dj'crSt Distillers^ Breioerst Su^ar Befuiers, Photographers 
Stiiifents, etc., etc. By Thomas Bayley, Assoc. E..C. Sc. Ii eland, Ana- 
lytical and Consulting Chemist, Bemonslrator of Piaclical Chemistry 
Analysis, and Assaying, in the Mining School, Biistol, Royal 32ino| 
roan, gilt edges, y. 

.Synopsis of Contents : 

Atomic Weights and Fnetors — Useful Data — Chemical Calculations — Rules for Indirect 

Analysis — Weights and Measures — Thcrmometcis and Jiarometers — Chemical Phydc-s 

Boiling Points, etc.— Solubility of Substances— Methods of Obtaining Succirtc Gravity— Con- 

vcr'iign of Hydrouictci^— Strength of Solutions by Specific Gravity — Analysis— Gas Analysis 

Water Analysis— (Qualitative Analysis and Reactions— Voluinctiic Analy.sih—Mnnipulation— 
Mincralugy — Assaying — Alcohol — Ecer— Sugar — Miscellaneous Technological matter 
relating to Potash, Soda, Sulphuric Acid, Chlorine, Tar PioduclSi Pctrulcuni, Milk, Tallow, 
Photogiaphy, Prices, Wages, etc., etc. 


A Practical Treatise on Coal Mining, By Gkorge 

G. Andri?, F.G.S., Assec. In&t. C.E., Member of the Society of Engineeis. 
With 82 lithographic plates, 2 vols., royal 410, cloth, 3/. I2J, 

Contents : 

I. Practical Geology— II. Coat, its Modcof Occimcncc. Ctimposltion, and Varieties— III. 
Searching for Coal— IV, Shafc-sinklng — V. Driving of Levels, or Narrow Work— VI. Systems 
of Working — VII. Getting the Coal — VIII. Hauingc — IX. Winding — X. Drainage— XI. 
Ventilation— XII. Incidental Operations — XITI. Surface Work— XIV. Management and 
Accounts — XV. CharacteiUlics of the Coal Fields of Great Britain and America. 


The Electric Transmission of Power., its Present 

Position and Advantages, By Paget Higcs, LL.D., D.Sc., Telford 
Priy-emaii, and Associate Member of the In.'.titution of Civil Eugineens. 
With nitmtrous illiistraiions. Crown Svo, cloth, 3 j. 

Contents : 

Dynamo-electric Machines — The Giammc Machine— The Brush Mnchiim— The Wallace- 
Farniuv and Siemens Machine^— Efficiency of Dynanio-elcctric Machines— Pr.icLicaljility of 
the 'ftansmis.sion of Power by Electiicity — Efficiency of Coupled Machine's— Comparative 
Efiicieiicy ofVaiious Machines— Other Theoretical Considerations—ConcUisionq, 


The Clerk of Works: a Vade-Mecum for all engaged 

in the Superintendence of Building Operations. By G. G. Hoskins, 
T.R.I.B.A. Fcap. Svo, cloth, ir. (id. 

Coffee Planting in Soicthern India and Ceylon. By 

E. C. P. Hull. Crown Syo, cloth, gr. 
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Spons I nforynatwn Joy Colonial Engineers. Edited 

by J. T. Hurst. Demy Svo, seved. 

No. I, Ceylon. By Abraham Deane, C.E. zs. td. 

Contents ; 

Introductory Rcrtinrks — Natural Productions— Architecture and Cngineerini — Topo- 
gi.iphy, Trade, and Natural History— Principal Stations— Weights and MCiiaure-, etc , etc. 


No. 2. Soutliern Africa, including the Cape Colony, Nahil, and the 
Dutch Republics. By Henry H.all, F.R.G.S., F.R.C.I. AYiili 
MaiJ. 3y. td. „ 

Contents : 


General Dc.sciiption of South Africa— rhy-ic.il Geography ivith reference to Ensineering 
Operaliuns— Notes on Labour and Material ia Cape Colony— Geological Notes on Rock 
Formation in South otfnea— Engineering Instruments for Use in Soutli Africa— Principal 
Public Works in Cape Colony; Railways, Mountain Roads and Passes, H.-rbour Wurlis, 
tJ"'lEes, Gas Works, Irrigation and Water Supply, Lighthouses, Drimage and Sanitary 
jnearing. Public Buildings, Minas— Table of Woods in South Africa— .Amiiusk luLil for 
Light Pn 


No. 3. India. By F. C. Danvers, Assoc. Inst. C.E. With Map. 4f. 6if. 
CONTENTS! 

Physical Geography of [tidia— P.vulding Materials— Roads— Railways — Bridges — Ilriga- 
tion — River Works — tiarhonrs — Lighthouse Buildings — Native Labour — The Principal 
Tiecs of Iildi.a — Money — Weights and Measmes— Glossary of Indian Terms, etc. 


Tropical Agricullnre ; or, the Culture, Preparation, 

Commerce, and Consumption of the Principal Pioclncls of the Vegetable 
Kingdom, as fui-ni.shing Food, ClotluDg, Medicine, etc., and in their 
I'elatiou to the Arts and Manufactures ; forming a practical treatise and 
Handbook of Reference for the Colonist, Manufacturer, Merchant, and 
Consumer, on the Cultivation, Preparation for Shipment, and Commercial 
Value, etc., of tlie various Substances obtained from Trees and Plants 
cnteiing into the Husbandry of Tropical and Sub-Tropical Regions. By 
P. L, SiMMONDS. Second edition, revised and improved, iu one thick 
vol. 8vo, cloth, il. ij. 


Steel, its History, Mamifacture, and Uses. By 

J. S. Jeans, Secretary of the Iron and Steel Institute. Nit-merons engra- 
n)ings, SvQ, cloth, 36^. 


Section I., Hi^iTORv of Stcel: Chap. i. Hhtoiy of StceI-2. Early History m England 
—3 Proxies*; of InveiiLion— 4. Hinlory of Besscjner Process— 5. Siemens-hlartm Process— 
6. Other vSteel-making Processes— 7. Steel in America— 8. Germany— 9, Francc-io. Austria 
—•II Riissin— 1'» Sweden— 13. Other Covintries. Section II., MA.NurACTURE or Steel: 
Chao. 14. Cementation and other Methods— 15. Manufacture by Bessemer Process-16. 
.‘tjimneiis-Martin Process— 17. Other Methods, S^tioii III .Chemical and Physical 
Pkoi'eutiiis of Sthel: Chap. rS. Phosphorus m Steel— 19. The use of Rlanganese— =□. 
Spieffuleisan— 21. Sulphur in Steel— 22. Silicon in Steel— 23. Tensile Strength of SteeI-24. 
lilechanical Tests of Slcel-a^. Aiialyris of Steel, Section IV., L ses of brcEL r Chap. 26. 
Application of Steel to Railway Purposes — 27. To Shipbuilding— 28. lo Bridge Building 
29. To General Purpobes— 30. Guns and Armour Plates— 31. Other Purposes. 
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Compensations: a Text-book for Surveyors, in Tabu- 

L-itecl Foim. By Bahister Fletcher. Crown 8vo, cloth, 5 j-. 
Contents : 

The Vfvricties of Damogc for which Claim*; may arhc — ^Various Cla.s!>e<; of Propertw 
Points to be observed in Surveys— Notices to Ticat — Nature of Damage for whicli Llainis 
can and cannot be sustained — IVoperty can be compiilsoiily taken — When Entry on 
Property can and cannot be comutilsorily made — Of Goothvill and Stock— and of the vanout, 
Legal Methods of Settlement^ of Disputed Claims — tagether with Full and Explicit Instruc- 
tions on the Methods of Valuing and of Making Claims ; with Comments on Cases aiisinT 
under the Meti opolis Local Management and Mutrupolilan Building-, Acts ; the whole gue^ 
in a Practical and Compiehcnsive Foim, supplemented by a copious Appendix^ cont.unii]r» 
many Useful Funns and Precedents, mid also Tablci» for the Valuation of Freeholds, Leoic* 
holds, Rcvcisions, and Life-Inteiests. 

Dilapidations: a Text-book for Architects and Sur- 

veyors, in Tabulated Form. By Banister Fletcher, Fellow Royal 
lust. Brit. Arch. (Author of ‘ Model Houses ’ ). Showing who are liable for 
Dilapidations, and the extent of the liability of Le&sois, Lessees, Tenants 
at will, Tenants by elegit, Statute, Merchant, or Staple Tenants in fee 
simple, Tenants in tail, Tenants for life, Tenants for years without 
impeachment of Waste, Moitgagoi, Mortgagee in possession, Yeaily 
Tenants, Tenants in common, and joint Tenants, Rights of coparceneiu j 
also what are dilapidations and waste, and further fully instructs the 
suiweyor how to take and value them, to which is added the duties of 
suiveyors, with a table of legal cases, embracing the most recent, and 
illustratod thioughout by examples drawn from the authors ’experience, 
and latest legal decisions. Crown 8vo, cloth, 5^, 

Spans’ Dictionary of Engineering, Civil, Mechanical, 

MiUtarv, nml JVtival! with technical teiin.s in French, German, Ittiliaii, 
and Spanish, 3100 pp., .incl tu-arty 8000 engravings, in snper-royal Svo, 
in 8 divi-siim.s, 5/. S.r. Complelc in 3 vois., cloth. 5I s.r, Bound in a 
suircrior manner, half-moi occo, Uip edge gilt, 3 vois., 61, 12s. 

Sec page 1 6. 

A Treatise on the Origin, Progress, Prevention, and 

Cure of Dry Eot in Timber; with Rcmai'ks on the Means of Preserving 
Wood from IJcstruction by Sca-Wonns, Lectleh, Ants, etc, By Thomas 
Allen Bri'iton, late SruTeyor to the Metropolitan Board of Works, 
etc., etc. Plates^ crown Svo, cloth, ^s. 6d, 

A General Table for facilitating the Calculation of 

Earlhiiiorhs for Railways, Canals, dc.; with a Table of Proportional 
Pai’ts. By Francis Basiiforth, M.A., Fellow of St. John’s College, 
Cambridge. In Svo, cloth, with roaliogany slide, 45-. 

Metrical Tables. By G. L. Molesworth, M.I.C.E. 

32nio, cloth, is. 6(1. 

Contents. 

Gcnernl— Linear Measures — Square Mcm>urus — Cubic Measureb— Mcasurea of Capacity- 
Weights — Combinations — ^U'hcrniometcrs* 
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A Handbook of Electi'ical Tosthvx. Bv H, R. 

IvEMPE Assoc, oi the Society of Telegiapli Eughieos. U'lik Hl'ditra- 
iions. Fcap, 8vo, cloth, 

Electricity;^ its Theory, Sources, and Applications. 

By John T. SrmGur., Member of the Society of It En :Aini-cr 3 . 

\\ ith 91 zjoodcuts and 30 valuable Tables. Crov.-n Svo, ckith, Sr. 

Electricity and the Electric Telegraph. By George 

E. Prescott. "With 564 Zc^oodcui iUustraiions.^ 8vo, clotli, iSr. 

Electro -Telegraphy. By pREDEracK S. Beechev, 

Telegraph Engineer, a Book for Beginners. Fcap. Svo, cloth, is. 6./, 


EnEnecring 

cloth, 5,r. 


Papers. By Graham 

Contents: 


Smith. 


Sro, 


^lortnr: Miller Pri^c*’ Paper— Pr.iciicil Iromvork: "Miller rrl 2 e” Paj/.r— Psctainin^ 
'Vails: reaper lead ac thy Edinburgh and Eeith Enginceri’ Sveivtj. Witli -iddunda ar.i 
DUcubuons to each. 


Spoils’ Engineers' and Contractoif Illustrated Book 

of Prices of Machines., Tools, JronzeorJ:, and Contmctois^ Material\ 
and Eji^i/tcers' Dircciory, Third edition, 4 to, cluLh, 6 j. 


The Gas Consumer s Handy Book. By William 

RicH.vru.s, C.E. Illustrated. iSrao, sewed, (>d. 


A Practical Treatise on Natural and Artificial 

Concrete, its Varieties and Cojistruetive Adapiatio7is. hy Henrv Reid, 
Author of the ‘ Science and Art of the Manufacture of Portland Cement.* 
With niiincrems zjoodcnts and flaks, Svo, cloth, 15'J’. 

The Gas Analyst’s Manual. By F. W. Hartley, 

Assoc. Inst. C.E., etc. With numerous illustrations. Crown Svo, 
cloth, 6r. 


The French - Polisher s Manual. By a French- 

Polisher; containing Timber Staining, Washing, Matching, Xmprovnng, 
Painting, Imitations, Directions for Staining, Sizing, Embodj'ing, 
Smoothing, Spirit Varnishing, French-Polibhiiig, Directions for Re- 
polishing. Third edition, royal 3 amo, sewed, ^d. 
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A Pocket-Book of Useful Formidee and Memoranda 

for Civil and Mechanical Engineers, By Guilford L. Mollsworth 
M em. Inst. C. E., Consulting; Engineei to the Government of India for 
State Railways. Nineteenth edition, with a valuable contribution on 
'J’elegraplis by R. S. Brougji and Ur. PAGET Higgs. 321110, loan, 6.r, 
Ditto, printed on India paper, 6j. 

Synopsis of Contents; 

Surveying, Levelling, etc. — Strength and Weight of Materials — Earthwork, Brickwork, 
Masoniy, Arches, etc.—Struts, Culuiniib, Beams, and Trusses— Flooring, Roofing, and Roof 
Trusses— Girdeis, Uriclges, etc. — Railways and Roads — Hydiaulic Furmula*— -Canals, Sewers, 
^Vatel■works, Docks— Irrigation and Breakwaters— Gas, Ventilation, and Warminff — Heat* 
Light, Colom*, and Sound — Giavity; Centre^, Forces, and Poweis — Millwork, Teeth of 
Wheels, Sh.i.fting, etc.— Workshop Recipes — Sundiy Machinery — Animal Power — Steam and 
the Stc.'iiu Engine — Watei -power, AVaier-whcels, Turbines, etc — Wind and Windmilli— 
Steam Navig.atuin, Ship Jjiiikllng, Tonnage, ac. — Gunneiy, PioiecLiles, etc.— Weights, 
Measurcsi, and iMoney — Tiigonometry, Conic Sections, and Curves— Telegraphy— Mcni-ura- 
tion — Tables of Areas and Circumferenre, nnd Arcs of Ciicles— Logarithms, Stpiare and 
Cube Roots, Powers — Rccipiocab, etc. — Useful Nuniben. — Differential and Integral Calcu- 
lus — Algebraic Signs — Telegraphic Conslmction and FormulfE. 

*' Most of our reader> ate already nequ-ainted with Molewoilh’s Pocket-book, and not a 
few, we iningin^i me indebted to it for valuable mfoiinatiun, or for icfreshcrs of the memorj . 
The book has been re-auaiigcd, the supplemental formuhe and tables added .since the Jir«t 
issue having now been incorporated with the body of the book in iheir proper positions, the 
tvhola making a bandy sire foi the pocket. Every care has been taken to cnsuie correctness, 
botli clerically and typographically, and the book is an indispensable vatlc-viacwn for the 
mechanic nnd the professional man ." — English Mechanic. 


Spans’ Tables and Memoranda for Engineers; 

selcclecl and aiiaiiged by J. T. Hurst, C.E., Aiuhor of * Aichitectural 
Surveyors’ Handbook,' ‘Hurst’s Tredgold’s Carpentry,’ etc. 64:110, roan, 
gilt edges, third edition, revised and improved, is. Or in cloth case, 
IS. 6 if. 

This work ib printed in a pearl type, and Is so small, measuring only ei in. by In. by 
i in. thick, that it may be easily earned in the waistcoat pocket. 

“It is certainly an extremely latc thing for a reviewer to be called upon to notice a voUtme 
nicahiiriiiff but sj in. by in., yet these diincusioub faithfully roprcsenl the size of the handy 
liCLie bouk before lis. The volume — whicli contains 118 piinted pages, beside-* a few blariK 
pages for mcnior.inda — is, in fact, a true pocket-book, adapted for being c.irried in the wai^-t- 
coac pocket, and containing a fai greater amount and variety of information than most people 

would imagine could be oompreshcd into so small a space The little volume has been 

compiled with considei.vble care and judgment, and wc can cordially iccommend It to our 
readers as a useful little pocket companion." — Engineering. 


Analysis, Technical Valuation, Purification and Use 

of Coal Gas. By the Rev. W. R. Bowditcii, M. A. With ^voood engravings^ 
8vo, cloth, I2J. td. 

Cuudenfiation of Gas — Enrification of Gas — Light — Measuring — Place of Testing Gas- 
Test Candles— The Standard for Mcasiuing Gas-light— Tu.sl Bmuerb — Testing Gas for 
Sulphur— Testing Gas for Ammonia— Condensation by Biomiiie— Giavimetric Method of 
taking Specific Gravity of Gab — CarbiiicttuiE or Naphthali/.injj G.as— Acetylene — lixplosions 
of Gnb— Gnawing of Gaspipes by Rats. — Pressure ns related lu Public Lighting, etc. 


Hops, their Cultivation, Commerce, and Uses in 

various Countries. Ey P. L. Simmonds. Crown 8vo, cloth, 4i. td. 
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JL Practical Treatise ou the JSIamifactiirc and Distri- 

huimi of Coal Gas. By "Willi.-lm Kichakds. Demy 410, with 7 iumsrs 2 is 
loood en^rasjiii^s and large plates^ cloth, 2&r. 

Synopsis or Contents : 

Introduclion — History of Ga*? Lighting — CheniUtry of Gs'? ^famifacturc, l>y Lexis 
Thompson, Lsq., M.R.C S. — Coai, \vith 4\ual> C', by J. Pawrson, Lcivjs 'J humpaon, and 
G. R. IInIoPj E'sqra — Retorts, Iron and Cfaj— Retort Setting — Hydraulic Wain— Con- 
densers — Exhausters— ‘Washeri and hcnihbers-^ Purifiers — Paniication — History cf G 2 » 
Holder — 'lanks, Erich and Stone, Composite, Concrete, Ca'-t-iron, Compound Annular 
Wrought-iron — Specifications — Gas Holders — Station Meter — Governor — Distribution— 
M.ims— Ga-, Mathematics, or Formula for the TJ^trlbution of Gas, hv Lewis Thomp'-on, T'-q — 
Services — Con'^umers’ Meters — Regulator — Dumer.— Fittingi— Photcinictcr — Carbunzaiiuii 
of Gas— Air Gas and Water Gts— C ompo'iition cf Coal Gas, by Lewis Thompson, Liq. — 
Analyics of Ga"? — 'Influence of Atmospheric I’re--.ure and Ternpuracure on Ga>— Rcsiikipl 
Products— Appendix — Description of Retort Settiugs Eui’ding'', i-tc , etc. 


Practical Geometry and Engineering Drawing; a 

Course of Descriptive Geometry ada])teil to the Requirements of the 
Engineering Draughtsman, including the determination of cast shadows 
and Isometric Projection, each cKapter being follovved by numeiou- 
examples ; to which are added rules for Shading Shade-lining, etc., 
together with practical instructions as to the Lming, Colouring, Printing, 
and general treatment of Enginceiing Drawings, with a clmptei on 
diawing Instruments. By George S. CL.\.r.KE, Lieut. R.E,, Instructor 
in Mechanical Drawing, Royal Indian Engineering College, Cooper’s 
Plill. 20 plates^ 4to, cloth, i5j'. 

The Elements of Graphic Statics. By Professor 

Karl Von Orr, translated from the German by G, S. Clarre, Lieut. 
R.E., Instructor in Mechanical Drawing, Royal Indian. Engineering 
College, Cooper’s Hill, Crown Svo, cloth, 5^-. 


A Practical Treatise on Heat, as applied to the 

Useful Arisi for the Use of Engineers, Architects, etc. By Thomas 
Box. Second edition, revised and enlarged, ciown Svo, cloth, 12^. ^d. 

The New Formida for Mean Velocity of Discharge 

of Rivers and Canals. By W. R. Kutter, translateJ from articles in 
the ‘ Cultur-Ingenieur.’ By Lowjs D'A. Jackson, Aesoc. Inst. C.E. 
Svo, cloth, 12^. erf. 

Hydraulics of Great Rivers ; being Observations and 

SuTveys 071 the Largest Rivers of the World. By J. J. Revv. Imp. 4to, 
cloth, with eight large plates atid charts.^ 2/. 2s. 


Practical Hydraulics ; a Series of Rules and Tables 

for the use of Engineers, etc., etc. By ThO^IAS Box. Fifth edition, 
7 iU 7 neroits plates, post Svo, cloth, 51. 
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The Indicator Diagram Practically Considered. By 

N. P. Burgh, Engineer. Numerous illusirationsy fifth edition. Crown 
8vo, cloth, 6 s. 6 ei. 

"This volume possesses one feature which renders it almost unique ; this feature is the 
made ia which it is illustrated. It is not dilHciilt to take a diagram if the instrument is once 
set, and the setting with stationary enaines is occasionally easy enough, but circuiiiiitaiiceb 
continually arise under which the young engineer li completely at a las', as to how to obtain 
a diagram. All uncertainty will be lenioved by refeiring to the book under consideration! 
heic we have drawings of the airaagements to be adopted Linder every conceivabie circum- 
stance, drawings, we may add, illustrating the piactice of the best engineers of the day."— 
Engineer. 

Lmk-Motio7i and Expansion Gear Practically Con- 

suiered. By N. P. Burgti, Engineer. Illustrated luith 90 plates andQ.2(^ 
wood en^yaym^Si small 4to, cloth, 30^. 

The Mechanician and Constructor for Engineers, 

comprising Torging, Planing, Lining, Slotting, Sliaping, Tnrning, Screw 
Cutting, etc. By Camekon Knight. Contaiitingfjb plates, iiep Ulus- 
imtions, anil '^p'j pages of IciUrprrtss, Cheaper edition, cloth, iSr. 


The Essential Elements of Practical Mechanics; 

Imcd on the Prindplt of Work^ designed for Engineering Students. By 
Oliver Byrne, formurly Professor of Mathematics, College for Civil 
Engineers. Third edition, illustrated by Jiumerous wood engraviurs^ 
post 8vo, doth, 7 a 6 d. 

Contents : 

Chap. l. HowWoik i<? 3\leas«red by a Unit, both with and without rerereticG to a Unit 
of Time— Chap. 2, The Work of Living Atjeuis, the Influcnca oC Faction, aud iattoduce'i 
one of the most beautiful Laws of Motion — Chap. J. The principles expounded in the first and 
.second cliapters aie applied to the Motion of Jlotlics — Chap, 4. The Transmissio^i of Work by 
simple Machincb— Chap- 5- Useful Propositions and RulCb. 


The Practical Milhoright’s a7id Engineers Ready 

Reckoner; or Tables for finding Ihe diameter and power of cog-v/heels, 
diameter, weight, and power of .shafts, diameter and strength of bolts, etc. 
By Thomas Dixon. Fourth edition, lamo, cloth, 31. 

Contents; 

Diameter and Power of Wheels — Diamcler, Weight, and Power of Shafts— Multipliers for 
Stcata used Expau^ively— Dinmetcih and Sticiigth of Bolts— Si?e and Weight of Hexagonal 
Nuts— Speed of Oovei'nors for Steam Engines — Contents of Pumps— Winking Barrels— Cit" 
cunjferencesand Areas of Circles— Weight of Boiler Plates— French and English Weights and 
Measures, etc. 


The Principles of Mechanics and their Application to 

Pri?ns Menjers, Naval Architeciura, Iron Bridges, IFaler Supply, etc, Sy 
W. J. Millar, C.E., Secretary to tlie Ingtitiitioii of Engineers and Ship- 
buildprs, Scotland. Crown 8vo, doth, 4^, 61 . 
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A Practical Treatise on Mill-gearing-, Wheels, Shafts, 

JUg-gi’rs, tic. ; for tlie use of Engineers. Ey Thoii.\ 3 Bax. Crown Svo, 
cloth, second edition, Js. oJ. 

Plining Machinery: a Descriptive Treatise on the 

ivlachinery, Tools, and other Appliances used in Mining. j 3 y G. G. 
Andre, F.G.S., As^oc. Inst. C.E., Mem. of the Society of Engineers. 
Royal 4to, unifonn ^vith the Author*s Treatise on Coal Mining, co:-’- 
taining 182 plates^ accurately drawn to scale, witli descriptive text, in 
2 vols., cloth, 3/. I2f. 

CONTEl^TS : 

Machinery for Pro^^pecting-, Excat'ating, Hauling, and Hoi'St'ng— Ventihtion— Pi’mping — 
Treatment of Mineral Products, including Gold and Silver, Copper, Tin, and Lead, Iron, 
Coal, Sulphur, China Clay, ilrick Earth, etc. 

The Pcettern Makers Assistant; embracing Lathe 

"Worli, Branch Work, Core Work, Sweep Werk, and Practical Gear 
Construction, the Preparation and Use of Tools, together with .a large 
collection of Useful and Valuable Tables. Ey Joshua Rose, M.E. 
With 250 illusti'aHoiis, Crown Svo, cloth, lor. 6 d. 

The Science and Art of the Planufachire of Portlcaid 

Cement, with observations on some of its constructive applications, witk 
numirtyits iUustrntions, By IIenry RctD, C.E., Author of 'A Practical 
Treatiao on Concrete,’ etc., etc. Svo, cloth, iSr. 

The Dranghtsmar! s Handbook of Plan and Map 

Drawing] includiog iniitructions for the pTeparalion of Engiueermg, 
Architectural, and Mechanical Drawings, With ^lumerous illnsirations 
in the text, and 33 plaits (15 printed in colours). By G# G, Andre, 
F.G.S-, Assoc. Inst. C.E. 4to, cloth, reduced to 9^, 

Contents : 

Tile Drawing Office and its Frnni^bgs— Geometrical Problems— Lines, Dots, and their 
Combinations— Colours, Shnding, Letlenng, Bordering, and North Points— Scales— Plotting 
— Civil Engineers’ and Surveyors’ Plans— Map Drawing— Mechanical and Architectural 
Drawing — Copying and Reducing Trigonometrical Formulse, etc., etc. 

The Railway Builder: a Handbook for Estimating 

the Probable Cost of American Railway Construction and Eftuipment. 
By William J. Nicolls, Civil Engineer. IlkiHratcd, full bound, pocket- 
book form, yj. 6if. 


Rock Blasting: a Practical Treatise on the means 

employed in Blasting Rocks for Industrial Purposes. By G, G. xIndre, 
F.G.S., Assoc. Inst. C.E. With 56 ilbislrations and 12 plates, Svo, cloth, 
lOj, 6 dt 
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SurcJiarged and different Forms of Retaining Walls. 

I 3 y J. S. Tate. Cuts^ 8vo, sewed, is. 

A Treatise on Ropemaking as practised in pnblic and 

private Rope-yards^ with a Desciiption of the Manufacture, Rules, Tables 
of Weights, etc., adapted to the Trade, Shijiping, Mining, Railways, 
Builders, etc. By R. Chapman, formerly foreman to Tvlessrs. Huddart 
and Co., Limehouse, and late Master Ropemaker to H.M. Dockyard 
Deptford. Second edition, i2mo, cloth, 3j. 

Sanitary Engineering ; a Series of Lectures given 

before the School of Engineerings Chatham. Division I. Air. —Division II, 
Water. — Division III. The Dwelling. — Division IV. The Town .and 
Village. — Division V. Tlic Dispo-^al of Sewage. Copiously illustrated. 
By J. Bailey Denton, C.E., F.G.S., Honorary Member of the Agri* 
cuUmal Societies of Norway, Sweden, and Hanover, and Authoi of the 
‘Farm Homesteads of England,’ ‘Village Sanitary Economy,’ ‘Storage 
of Water,’ ‘ Sewage Farniing,’ etc. Royal Svo, cloth, 2^s. 


Sanitary Engineering: a Guide to the Construction 

of Worlcs of Sewerage and House Drainage, with Tables for facilitating 
the calculations of the Engineer. By Baldwin Latiiam, C.E., if. Inst. 
C.E., F.G.S., F.M S., Past-President of the Society of Engineers. Second 
edition, with mimurons plaUs and woodcuts, Svo, clotli, l/. loj. 


A Practica.1 Treatise on Modern Screw-Propulsion. 

By N. r. Burgh, Engineer. Illustrated loith 52 large plates and 103 
looodcntSf 4I0, half'inoi-occo, il. is. 

Screw Cutting Tables for Engineers and Machinists, 

giving the values of the different trains of Wheels required to produce 
Screws of any pilch, calculated by Lord Lindsay, M.P., F.R.S., F.K.A.S., 
etc. Royal Svo, cloth, oblong, ar. 

Screzo Cutting Tables, for the use of Mechanical 

Engineers, showing the proper arrangement of Wheels for cutting the 
Threads of Screws of any requiied pitch, with a Talde for making the 
Universal Gas-pipe Threads and Taps. By W. A. Martin, Eugineev. 
Sccoinl aclitiou, royal Svo, oblong, cloth, is. 


Treatise on Valve-Gears, with special consideration 

of the Link-Motions of Locomotive Engines. By Dr. Gustav Zeuner. 
Tliiid edition, revised and enlarged, translated from the German, with the 
special permission of the author, by Moritz Muller. Plates, Svo, 
cloth, I3J. 6(f. 
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Cleaning and Scouring : a iManual for Dj^ers, Laim- 

drebses, and for Domestic Use. By S. CHKIbTOrHEP.. iSmo, sewed, 6./. 


A Treatise on a Practical Method of Designing Slide- 

J' ah'c Gcjys hy Kmiph Geometrical Const/nction^ bcused upon thy principles 
enunciated in Euclid’s Elements, and comprising the various fonns of 
ri.un Slide-Valve and Expansion Gearing ; together with Steplicn.-on’s, 
Gooch’s, and Allan's Link-Motions, as applied either to reversing or to 
variable expansion combinations. By Ldward J, CoWLING \Vr.LCIl, 
]\Ieinb. Inst. Mechanical Engineers. Crown Svo, cloth, 6s. 

The Slide Valve practically considered. By N. P. 

Burgh, Engineer, Ninth edition, wM SS Uhisiraiiojis^ crown Svo, 
cloth, 5 j. 

TL Pocket-Book for Boiler Makers and Steam Users, 

comprising a variety of useful information for Employer and Workman, 
Government Ins[iectors, Board of Trade Sun’eyors, Engineers in cliargc 
of Works and Slips, Foremen of Manufactories, and the general Steam- 
nsing Public. By MAURICE John Sexton. Royal 321110, man, gilt 
edges, Si. 

Plodern Compound Engines ; being a Supplement to 

Modern hlarine Engineering. By N. P. Burgh, ^lem. Inst. Mech. Eng. 
Numerous large plates of’ioorhmgilra'oings^ 4to, clotli, iSj. 

The following Flrmi have conlriluted Working Drawings of their best and most modern 
examples of Engines fitted in the Royal and Mercantile Navies: ISl2s«r», Mnudslay, Rennie, 
Watt, Dudgcorij Humphreys, Ravcnhill, Jackson, Perkins, Napier, Elder, Laird, Day, 
Allibon. 

A Practical Treatise on the Steam Engine, con- 
taining Plans and Arrangemenis of Details for Fixed Steam Engines, 
with Essay.s on the Pi-inciples involved in Design and Construction. By 
Arthur Rigg, Engineer, Member of the Society of Engineers and of 
the Royal Institution of Great Britain. Demy 4tQ, copiously ilhistrated 
-A'iih -.voodcuts aiid 96 plates, in one Volume, half-bound morocco, 2I. Ss. ; 
or cheaper edition, cloth, 25^. 

This work is not, in any sense, an elementary treatise, or history of the rte.inl engine, hnt 
Is iuteiBlyil to describe tcruiiiples of Fiaced Steam Eoc^mes without eiucriiig into ihe wide 
domain of locomotive or marine practice. To this end. illustrations will be given of ihemobt 
recent arrangements of Horizontal, Vertical, Beam, Pumping, ^Villdi^g, Portable, Surni- 
portablc, Corliss, Allen, Comiwund, and other similar Engines, by the most eminent Firms in 
Great Eritahi and America. The Laws relating to the action and precaution-, to be obser\ ed 
in the construction of the various details, such as Cylinders, Pistoni., Pi-.ton-rod'i, Connecting- 
rod'^, Cross-heads, Motion-blocks, Eccentrics, Simple, Expansion, Balanced, and Equilibrium 
Slide-valves, and Valvc-gcarinff will be minutely dealt with. In this connection will be found 
articles upon the Velocity of Reciprocating Parts and the Mode of Applying the Indicator, 
Heat and Expansion of Steam Governors, and the like. It is the writer's dti-.Ire to draw 
illustrations from every possible source, and give only those rules that present practice deems 
correct. 
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Barlow’s Tables of Squares, Cubes, Square Roots, 

Cube Roots, Reciprocals of all Integer Numbers up to 10,000. Post Svo 
cloth, (is. ’ 


Camus (M.) Treatise on the Teeth of Wheels, demon- 

strating the best forms which can be given to tliem for the jiurpo^es of 
Machinery, such as Mill-work and Clock-work, and the art of finding 
Iheir numbers, translated from the French. Third edition, carefully revised 
and enlarged, with details of tlie present practice of Millwrights, Engine 
Makers, and other Machinists. By Isaac Hawkins, llhistraicd hf 
Svo, cloth, 


A Practical Treatise on the Science of Land and 

jEnglnei,yiug Surviyhig, ZeztdUhiff, Jlsihnatin^- QunnHfies^ ctc.^ ^vitl; a 
general description of the several Instruments required for Surveyinfr, 
Levelling, Plotting, etc. By H. S. Merrett. 41 fine plates with 
irations and TitbUs^ royal Svo, cloth, third edition, 12s. 6d. 

rRiNCivAL Contents t 

Part I. Introductiou aud the Piinciples of Geometry. Part s. Land Survejing; com- 
prising General Observations — ^The CJiOiri— *0/rsc*(.s .Surveying by the Chain only-purveying 
Hilly Gcouud— To Survey an Estate or Parish by. die Clinin only — Suiveying with the 
Theodolite— Mining and Town Siirvej^mg— Ranro.ad Sui*veyiiig— Mapping— Division and 
Laying out of Land— Obscivations.omEnclosurcs— Plane Trigonometry. Part 3 . Levelling- 
Simple and Compound^Lavetfufg— The Level Hook- Parliamentary Plan and Section- 
Levelling widm Tfirdddolite— Gradients— Wooden Cuivus— Po Lay out a Hallway Curve- 
Setting ou^ Widths. Part 4 , Calculating Quantities generally fur Estim.atc<j — Cuttings and 
Embankments — Tunnels— Lrickworlt— Ironwork— Timber Measuring. Part 5 . Description 
and-UbC of Instrument.'? iu Surveying and I’lotting— The Improved Dumpy Level— Troiighton’s 
Level — "nie Prismatic Cainnass — Propoitionaf Compass — Box Sextant— Vernier— Panta- 
graph — Merrctt'b Improved Quadrant — Improved Computation Scale — The Diagonal Scale- 
Straight Edge and Sector. Part 6 . Logarithms of Numbers — Logarithmic Sines and 
CO'Smes, T.ingents and Co-T:ingcntb — N.itnral Sines and Co-Sines— Tables for Earthwork, 
for Setting out Curves, and for variou.s Calculations, etc., etc., etc. 


Saws: the History, Daoelopment, Action, Classifica- 

lion, and Comparison of Saws of all kinds. By Robert Grimshaw. 
Witli 220 illustrations, 410 clolli, 12s. 6d. 


A Guide for the Electric Testing of Telegraph Cables. 

By Capt. V. HOSKIcer, Royal Danish Engineers. With illKstrations. 
Second ediLlon, crown Svo, cloth, 4s. 6d, 


Laying and Repairing Electric Telegraph Cables, By 

Capt. V. Hoskicer, Royal Danish Engineers. Crown Svo, cloth, 
3 r. 641 
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A Pockci-Book of Practical Rules for the Proportions 

cf Modc-rt: Eupin:s a fid Boilers for Lind and Marine furtescs. I^yX. P. 
Burgh. Seventh edition, roy.U 32mo, roan, 4^-. 6/, 

Det.iils of Hjjjh-rre'sura Kngine, EeaTi En^jine, Con]en"UJir, Marine Scre.v Knyine':, 
Oscillating Ergino-, Valves, etc.. Land and Marine lioiiijrs, Prop'jrriuni of £ni;ine^ pruduced 
Ly the Rules, Proportiuni of Rosier^, etc. 

Table of Loparitkms of the Natural Niirnbcrs, from 

I to ioS,coo. By Charles Babbage, Esq., M.A. Stereotyped edition, 
royal Svo, cloth, yr. 6 d. 

To ensure the currectness of these Tables of Loganihm'.tiicy wtrs c^mp'ired u hh 
Veg.Vsj Hutton’s, GardinurV, and Tajl-ra Table? of Lugnritlmis. and carefully read 

by nine ditferent reader.-* ; and further, to remu\c any pc--ibiiity of an errur rem jliiing. the 
stereotyped sheet- were hung up in the Hall at LatnbTidgt Vniveislty, andarcaard oft’ered 
to anyone who could nnd an Iniccuracy. So correct are there TaLli'S, that since their firtc 
issue ill 1827 no error has been dL'Co'.ered. 


The Steam Engine considered as a Heat Engine : a 

Treatise oa tlie Theoiy of the Steam En^'iiie, illustrated by IJmgrams, 
Tables, and Examples from Piactice. By Jas. H. CotteiIill, 
Professoi of Ap])liec\ Mechanics in the Royal Naval College Svo, clcith. 
I2J. (>d. 


The Practice of Hand Turning in I Pood, Ivory, Shell, 

etc., with Instfuctious for Turoir-g sucUWoik ia uvay bu it;cjuii-CLl 

in the Practice of Turning in \Vood, Ivor;, etc., als > an Apptneii:^ on 
Ornamental Turning. (A book for beginneis). By Filvn’CIS'-CamI'IN. 
Second edition, rw//: Kwi enjraziu^St crown Svo, cloth, -’aJ 
Contents : 

On Lathes— Turning Tools— Turning Wood— drilling— Screw Cutting— Miscellaneous 
Apparatus and Processes — Turning Particular Forms — bWining—Pulishing— Spinning Metals 
— ilaterials — Oruamental Tuniing, etc. 


Health and Comfort m House Building, or Ventila- 
tion with Warm Air by Self-Acting Suction Pcni'ii', xvith Review of the 
mode of Calculating the Dmught in Hot- Air Flues, and with some actual 
Experiments. By J. DifXSDALE, hl.D., and J. W. Hayward, M.I). 
Second edition, with Supplement, demy Svo, -dtii/i flaUt, cloth, 7r. ba'. 

Treatise on Watclvwork, Past and Present. By the 

Rev. H. L. Nelthropp, M.A., F.S.^V. Murnefvus iiiusiraiiofis, crown 
Svo, cloth, Gj. td. Contents : 

Definitions of Words and Terms used in Watchworfc— Tools— Time — Hlstorica! Sum- 
mary — On Calculations of the Numbers for WI illIs and Pinions; their Proportional Sizes, 
Trains, etc. — Of Dial Wheels, or Motion Work — I.t:nsth of Time of Going without Winding 
up— The Verge— The Horizontal — The Duplex — ^I'he Lever— The Chronunieter — Repeating 
Watches— Keyless Watches — ^The Pendulum, or Spiral Spring — Compensation — Jewelling of 
Pivot Holes — Clerkenwell—Fallncies of the Trade— Incapacity of Workmen— How to Choose 
and Use a Watch, etc. 



